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said ; “ It is, indeed, a matter of general regret, not limited 
to rotating engines, that: false pride should prevent men 
from publishing the results of such experiments as may not 
be perfectly successful in accomplishing the objects originally 
intended. It should be recollected that, as evidence of the 
truth or falsehood of some great principle, no experi- 
ment is valueless if simply and faithfully described, 
and that if it do not serve as a signal post to 
point the way to truth, it may at least prove useful as 
a beacon to warn from the path of error.” <A great 
many papers are written in the spirit of this adjuration. Of 
recent examples, the Iron and Steel Institute has furnished 
a remarkable number, prominent among which was Mr. 
R. A. Hadfield’s paper on “ Experiments Relating to the 
Effect on Mechanical and Other Properties of Iron and its 
Alloys, produced by Liquid Air Temperatures,” in which 
some 1,100 experiments were made, some of these on alloys 
manifestly useless to the engineer on account of their intract- 
able nature and extreme hardness. 

The Institution of Electrical Engineers, both at head- 
quarters and at its local sections, can poipt to few, if any, 
papers of this order. It is not that an immense amount of 
experiment and testing is not taking place in various works 
and stations throughout the country, or that these investi- 
gations are not being recorded by those responsible for them. 
These records, unhappily, grow dusty in pigeon holes, and it 
is more than probable that duplicates may be found in 


_ several works, each firm being ignorant of the existence of 


similar parallel investigations. 

The motives making for secrecy are two-fold. In the 
first place, there is the feeling that although the avenue to 
success is not yet discovered, the publication of information 
already secured would serve to put rival firms on the track, 
and allow them to reap the fruits of others’ sowing. In the 
second place, when a man is convinced that further essay 
would be fruitless, there is the natural disinclination to 
announce from the house-tops that one has been pursuing a 
will 0’ the wisp, that one has been butting against a brick 
wall without avail. 

The proceedings of various institutions, and the records 
of the technical Press, contain much of interest and value 


to the engineer. It is probable, however, that the unwritten 
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history of engineering investigation would surpass in interest, 
if not in value, many of the records of success which so 
many rush to acclaim. A little more give and take and 
concerted research work would do much to aid in 
the maintenance of British commercial supremacy. In 
Germany two mammoth undertakings pooled their wireless 
telegraph patents, while the Marienfelde-Zossen high speed 
railway experiments were carried out by a syndicate, to which 
these same firms contributed both money, material, and 
brains. The chief hope of British economy of investigative 
effort, if the present spirit of reticence continues, would be 
in the National Physical Laboratory at Teddington. The 
Engineering Standards Committee, or rather its electrical 
sub-committee, has had recourse to Teddington for the 
clearing up of several matters. If by its example the 
Standards Committee can ensure that there be for the future 
less isolated research and less suppression of what might be 
beacon lights to warn from paths of fruitless endeavour, 
it will render no mean service to electrical manu- 
facturing industries. Meanwhile, the manufacturing sub- 
committee of the Institution of Electrical Engineers might, 
in place of holding an annual tea-meeting to co-opt new 
members, draw up a list of subjects requiring investigation, 
and ask for monographs from technical firms on these, 
and also on subjects which they had found barren of 
result. 


Ir is sufficiently obvious to most that 
controllers which burn up, do so because 
some live part has “ gone to earth.” In 
other words, an arc has been started between the live part 
and the earthed framework, or some other portion of the 
controller which is at or near earth potential, and being 
started, has held until something happened to disrupt it. 
As a general rule, these arcs are set up between the trolley 
or resistance fingers and the frame; and Mr. Sydney W. Ashe, 
in the Engineering News, U.S.A., explains why it is that the 
arc holds long enough to do the damage which is often seen. 
Why does not the circuit breaker open, or why does not the 
fuse blow before the arc becomes dangerous ? 

The answer is as simple as the question. Because the 
current passing along the arc is insufficient to work either of 
the safety devices, and all the damage may be done before 
the current rises above the ne at which the circuit breaker 
will open. 

A 50-ampere arc is a thing to treat with respect, and it is 
quite capable of burning holes through the door or the cover 
of a controller while the motorman is wondering where the 
noise of it is coming from. Mr. Ashe, in fact, determined 
the time taken by a 100-ampere arc to find its way through 
a metal plate as thick as a controller casing, and found it to 
vary from two-thirds of a second to one second. Few 


Controller 
Flares. 


circuit breakers are set below 100 amperes, so there is room , 


for the imagination to run riot amidst the horrible things 
that may occur when once an are starts. 

- As a matter of fact, these horrors do not come to pass, 
and the are contents itself with scorching the motorman’s 
breeches and sending the controller into the shops for a 
week ; but the heavier tramcar currents become, the more 
danger there will be until thesuniversal type of controller is 
modified to suit the altered conditions, and we agree with 
the closing remarks of the article mentioned above: “ The 
only way to eliminate the burning-out. trouble is to use as| a 
controller a modified form of the contactor system of control 
employed for heavy traction work, in which the heavy train 
line circuits are opened and closed by perpendicular break 
contactors located under the floor of the car, and the ares 
are extinguished by blow-out magnets.” 


‘Tue occasion of ‘a strike of any magni- 
tude usually gives rise to clamour for the 
establishment of a court of conciliation 
whose function should be the settlement of 
disputes between employers and employed. Were it possible 
for the State to intervene for the purpose of preventing 
labour warfare, its intervention would be welcomed on all 
hands ; but there are certain unwritten laws of supply and 
demand which must override even the power of Parliament, 
although, according to a maxim of the British Constitution, 
it is able to do anything. The mother of Parliaments has 
hitherto refrained from saying to the employer, ‘* You shall 
employ so many workmen and no more,” or “ You shall 
only employ workmen at £ per week,” and she has 
also refrained from telling the workman, ‘ You shall work 
for £ a week.” Why? Because it is impossible to 
enforce any such laws without inflicting the grossest injus- 
tice upon innocent persons. Some of our Colonial Parlia- 
ments, however, are not deterred by these nice considera- 
tions. For some years a Conciliation Act has been in force 
in New Zealand, and from time to time we are informed 
how it works in practice. It appears that if a strike takes 
place in this Colony, a Court of Conciliation has power to 
declare the terms upon which the dispute shall: be settled. 
If it be a question of wages it fixes the scale. If the 
representatives of the workmen complain that too many 
apprentices are being employed, the Court directs the 
employers to dismiss a specified number of employés. 

According to a statement which recently appeared in the 
Times,a firm in New Zealand have recently been ordered 
to dismiss 28 girl apprentices, although there was ample 
work to keep all the girls fully occupied at good wages, 
and although the difficulty of obtaining skilled labour was. 
becoming more and more difficult. The employers sent 
a letter to the parents of one of the girls, explaining 
the circumstances in which she was dismissed, and 
making ‘particular mention of the fact that there was 
no personal ground of complaint against her. This is one 
of the results of the New Zealand Conciliation Act! Were 
it not that the Colony appears to be under the heels of a 
labour party, we should have thought that a Court of Con- 
ciliators which has power to make such an order would be 
deprived of its jurisdiction at once; but it seems that the 
Act in question was passed for the express purpose of enab- 
ling the Court to make orders of this kind. In this case 
the employers were content to obey rather than pay a heavy 
fine ; but we can well imagine cases in which employers 
might say, “‘ If my business is to be interfered with I shall 
cease to carry it on.” Then where would the trade union 
be? In our opinion the evils attending this pernicious kind 
of legislation cannot be made too widely known; and 
although we are confident that the more enlightened amongst 
the English labour party would hesitate to ask for the 
establishment of a Court vested with such extraordinary 
powers, it is the policy of many unions to curtail the supply 
of apprentices. 


Compulsory 
Arbitration in 
Trade Disputes. 


Ir has already been pointed out that. 


Blast Furnace hile there is very little available water- 


Gases and : 
Electrolytic Power in Great Britain, there is its 
Industry. equivalent in the distribution throughout 


the country of blast furnaces which are 
simply huge gas producers, and are pouring out great: 
volumes of gas that are but fractionally utilised. All this 
gas might be converted into electric power if properly 
utilised. This fact has been frequently emphasised for 
several years. But it has always been a weak place in the 
arguments for utilising blast furnace gas that except such 
portion as could be used for 24 hours per day in the iron- 
works themselves and such portion as might be used for 
tramway purposes perhaps for 16 hours out of the 24, there 
would always remain the fact that for many uses the day 


would be of 10 hours only, and more than half the total gas - 


would go to waste. Now, with electrolytic work there will 
be the possibility of using power continuously, and, consider- 
ing the nearness of the gas supply to centres of labour, 
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there should be very little difficulty in establishing 
in this country a very considerable electrolytic industry 
such’ as has already been established in Switzer- 
land and the Haut Savoie. The head works of 
a water-power scheme are almost invariably very costly, so 
that a water supply, if not expensive to run, has to carry a 
considerable weight in capital charges. To utilise blast- 
furnace gas the headworks are not extravagantly costly, and 
they bid fair to become less costly as improved methods of 
cleansing the gases of dust are perfected ; while, as regards 
the power developed, it is likely that this will cost less than 
steam power would cost with the most economical engines, 
because of the superior efficiency of the gas engine. 
Aluminium and calcium carbide have, so far, been the two 
main products of the electrolytic furnace, but they by no means 
exhaust either the possible or the probable list of substances 
that may be manufactured by the aid of cheap electricity. 
The sooner this is.recognised the better will it be for our 
industrial position. Already it is said, owing to the 
folly of Durham coke-makers, who persist in employing the 
beehive oven, German coke made from Durham coal is being 
sent into this country. It is, of course, made in recovery 
ovens, and so valuable are the products recovered that the 
coke is by way of being a waste product. Coke oven gas, 
after parting with its tars and other matters, could well 
furnish the power for an electrolytic factory, and a profit to 
the British coke-maker, which he now burns off to the 
pollution of the atmosphere. 


We had occasion last week to refer to the 


Pex ce educational facilities in electrical engineer- 

F ing in connection w » Kyoto Univer- 
Education g vith the Kyoto Unive 


sity in Japan, and we are pleased to note 
from the Canadian Electrical News for 
June that Canada is not to be behindhand in this direction. 

The electrical engineering department of McGill Univer- 
sity, Montreal, is under the charge of Dr. R. B. Owens and 
Prof. L. A. Herdt, and owing to the liberal endowments of 
Sir William MacDonald and others, the electrical labora- 
tories have been very finely equipped for teaching purposes. 
There are in all five electrical laboratories located in the 
MacDonald Engineering Building, and these consist of a 
direct-current laboratory, an alternating current laboratory, 
a laboratory for special research work, a high-tension labora- 
tory, and a standardising laboratory. 

The buildings are, of course, electrically lighted through- 
out, the current being generated on the premises. The 
generating plant, which is in the basement of the Engineering 
Building, consists of five boilers and four direct-coupled 
generating sets. ‘Two of these consist of horizontal engines 
connected to 75-KW., 125-volt generators. One is a 30-KW. 
Willans set and the other is a 30-KW. set running at 50 volts, 
which is used for boosting purposes for charging the battery. 
The battery is said to be one of the largest in Canada and has 
a capacity of 300-Kw. hours at an eight-hour discharge rate. 
There is, of course, the usual main switchboard, and each of 


in Canada. 


the power and lighting circuits is equipped-with integrating’ 


wattmeters. 

A special feature of the dynamo laboratory is that there 
are no overhead belts or shafts, each dynamo being driven 
by a separate motor coupled direct and’ provided with 
means of speed regulation. A two-ton hand travelling crane 
permits of these coupled sets being moved about from place 
to place, and, of course, no permanent holding down arrange- 
ments are necessary. The machines are each mounted on 
benches 15 in. high, under which is a concrete wire duct 
containing © heavily insulated supply cables, means being 
provided so that any generator or motor can be connected up 
to any of the circuits by means of a bayonet connection, for 
testing and experimental purposes. 

Three separate sets of experimental batteries, each com- 
prising 61 cells, with a 25 amperes normal discharge rate, 
are fitted up. in the laboratories, and these can be thrown 
into parallel or ‘series as desired, giving 110, 220 or 
330 volts. 

In the alternating current laboratory a somewhat similar 


arrangement is adopted, that is, each generator is direct 
connected to a continuous current motor, which is provided 
with a differential winding, so as to maintain a constant 
speed over a wide range of load. These motors can be 
connected up to any of the supply circuits in the same way 
as in the continuous current laboratory. 

There are no class demonstrations in the laboratories, the 
system of teaching being that the students are divided up into 
groups of three or four men each. The particular work on 
which any group is engaged, is explained to them in the 
laboratories by the professors or demonstrators, and is carried 
out under the direct supervision of the professors. Each 
group can be put in charge of a complete piece of apparatus, 
including, say, a generator with its motor, and, if necessary, 
a separate source of supply, and with all the necessary 
apparatus for controlling and measuring the speed of the 
motor, and means of absorbing the power generated either 
by water or wire rheostats, and, of course, all necessary 
measuring instruments. In this way each group is indepen- , 
dent of any other group, and is practically in the position of 
of having a complete experimental laboratory of its own. 

In the high-tension laboratory the equipment con- 
sists of four 10-KWw., 5,000-volt transformers, a switch- 
board, Stillwell regulators and a Kelvin electrostatic volt- 
meter reading from 15,000 to 150,000 volts, together with 
other apparatus. The whole of this H.T. equipment is now 
installed in a fire-proof concrete room specially built for its 
reception. ; 

In the standardising laboratory are standard Weston volt- 
meters, ammeters and wattmeters, Kelvin balances, electro- 
static voltmeters, potentiometers, and also a Ewing's 
hysteresis tester and permeability bridge, In this laboratory 
all kinds of testing are carried out, and every year from 200 
to 300 college instruments are standardised, besides a good 
many instruments from outside. 

There would appear now to be very little need for 
Canadians to come over to the mother country, or go to 
America, in order to get a thorough education in electrical 
engineering. 


Iv a recent number of Electrical World 
and Engineer Vr. Monroe Hopkins des- 
riven Lathes 
ata Gun Factory. Tibes the methods of driving the gun 
’ lathes in the Washington Navy Yard Gun 
Factory, some of the details of which are interesting. Seven 
of the lathes are capable of turning 14-in. guns, and another 
is designed for a 16-in. weapon. The lathes were originally 
mechanically-driven by the usual cone and belt arrangement, 
but are now electrically-driven by shunt-wound motors. These 
motors are of the Crocker-Wheeler pattern, six-pole type, 
capable of delivering 56 H.p. The armatures are coupled 
direct to the lathe. The motors have been specially designed 
to take the place of the cone pulleys on the head stock of the 
lathes, the armatures being mounted on a hollow bronze 
bushing which slips over the cone shaft. Current is supplied 
to the motors on the multi-voltage system, six voltages 
ranging from 37 to 220, being available. The speed of the 
motor on these voltages ranges from 444 to 111, and the 
motor is good for 30 H.P. at any speed. Lower speeds can 
also be obtained by series regulation where lower powers are 
required, or by means of a back gear the full power can be 
obtained. By means of the multi-voltage and back gear a 
total range of about 10/1 is possible, with the-possibility 
of reducing down to »!;th full speed when desired for 
adjusting the work or setting the tools. The speed is 
regulated by means of a Crocker-Wheeler four-wire con- 
troller placed near to the tool carriages. On passing from 
one voltage to another, a solenoid switch opens and inserts a 
buffer resistance in the armature circuit to prevent any un- 
due rush of current. This resistance is automatically short- 
circuited at the end of a few seconds. Push buttons are 
located on various parts of the lathe, so that the machine can 
be stopped instantly in case’of emergency. For running the 
heavy tool carriages rapidly along the bed, a separate 10- 
H.P. motor is used. By this arrangement considerable saving 
of time is effected. It is said that the present installation is 
saving the Government at least £2,000 a year, over the old 
steam-driven system, 


Electrically- 
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NOTES ON MAINS WORK AND FAULT- 
FINDING.—I. 


By G. C. KNIGHT. 


I HOPE my brother engineers will forgive me for inserting 
in the course of these articles some very elementary advice ; 
but I know from painful experience that some of the things 
here advised are frequently left undone, and others con- 
demned, are frequently done ; it appears, however, that these 
articles would be incomplete without reference. to these 
matters, and the hints here given will be useful to some, at 
least, of my readers. ; 

When laying any cable, be it feeder, distributor or service, 
its situation and gauge are, of course, marked on the maps. 
Many engineers consider this all the record that is needed ; 
others record in a book its insulation resistance between 
poles and to earth; few do more. There it lies, and 
nothing more in the way of testing is done to it, except an 
insulation test at more or less rare intervals, unless a fault 
occurs. Now, this is not sufficient. You have not here 
the data to enable you to locate a fault in the most expe- 
ditious manner. 

I recommend in addition to the above, that in an indexed 
book or portfolio the following records should be kept :— 

The length, gauge or cross-section, preferably the latter 
or both ; description (i.e, type of cable, insulation, sheathing 
or armouring, if any, and method of laying) ; copper resist- 


ance calculated from formula R,, = 0000255 (where L = 
A 


length in yards, and A = cross-sectional area in sq. in.) ; 
copper resistance from actual test, and insulation between 
poles, and from each to earth. All those details, which are 
invariable, should be used as a heading, the rest in columns, 
with a column for dates, to keep a record of their variation. 
It might not be a bad plan to keep a record also of the 
position of the natural resultant fault, but I have never done 
this, and have never found myself thrown much out in a 
test by its omission. 

In addition to the ordinary maps, it is convenient, 
though certainly not absolutely necessary, to make plans of 
distributors on squared paper, showing the main cable as if 
straightened out and services in the same condition at right 
angles to it, the divisions of the paper serving as a con- 
tinuous scale for reading the lengths. A plan of this sort is 
very convenient when fault-finding, much more so than an 
actual map, where the cable follows any sinuosities of the 
road, and no allowance is made for the difference in length 
between level and hilly roads. 

One last piece of advice is this: Where you lay a distri- 
butor, fed from one end only, never bury the far end in such 
a manner as to render it inagcessible. It is often con- 
venient, and even necessary, to-test from both ends. If the 
circumstances do not’ seemto justify you in putting down 
a proper disconnecting box at the far end, the ends 
of the cores can be sweated into thimble Ings. These 
can be attached to upright brass bolts furnished with double 
nuts at the top ends, the whole enclosed in a blank end box, 
and the box filled with bitumen up to the bottom of the 
nuts, and then with paraffin wax to the top. This may be 
buried if desired ; but the expense of bricking -up is not 
great, and is well repaid by the greater accessibility. 

TESTING AND 

For the measurement of insulation resistance there are 
many instruments, as the ohmmeter with generator or 
battery, the galvanometer and shunts for direct comparison 
with a standard resistance, the Wheatstone bridge, &c. 
Where great accuracy is not required the ohmmeter is to be 
recommended on account of its simplicity. The arrange- 
ment of galvanometer and shunts is very simple also, and if 
by a good maker, quite accurate enough for all ordina 
purposes. The bridge is the most accurate of all, but when 
fitted with the necessary high-resistance coils for insulation 
testing, is costly. 

For the measurement of copper resistance, nothing is 
reliable but the bridge, which in this case is by no means 
costly. It is, of course, possible to measure copper resist- 


ance by direct comparison, also by a new type of ohmmeter 
recently brought out for that purpose ; but accuracy is in 
this case so essential that I certainly recommend the bridge. 
All these apparatus are so well known that they need no 
description. 

Now, when a fault arises and requires localisation, many 

engineers, men whose opinion carries weight, recommend 
the system of “cutting and trying” on the ground that it 
saves time, and that the apparatus necessary for finding the 
fault scientifically is costly. I propose to show that both these 
statements are inaccurate, and to point out methods of 
finding any ordinary fault rapidly, and with cheap 
apparatus. 
_ First then, with regard to cutting and trying. If by the 
word “cutting” one means ‘ withdrawing links in dis- 
connecting boxes,” this is all very well as they are easily 
removed and replaced. But actual cutting of cables should 
never, in my opinion, be resorted to, because with buried 
cables—armoured solid laid or in pipes—the time required to 
dig up and make one cut should be nearly sufficient to locate 
a fault on the largest network, especially if you have a 
cycling assistant. Moreover, proper jointing is a slow affair, 
and no man who has once succumbed to the temptation to 
make a temporary joint in a situation that is even slightly 
damp, will ever do so again. 

The following report of an actual case will show the 
rapidity with which earths may be localised by the loop 
test :— 

October 18th, 1904.—9.30 a.m.—Station earth milli- 
ammeter showed insulation resistance on positive side to be 
12,000 w. Sent assistant out with galvo. and shunts to find 
the faulty circuit. 

10.30.—Assistant returned, reported fault on Mountfield 
Road distributor ; resistance = 15,000 w. Went out with 
bridge and galvo. 

10.45.—Arrived at disconnecting box and set up 
instruments. 

10.55.—Drew links ; looped cables at cut-outs in ‘ Fair- 
view.” 

10.58.—Test commenced, 11.2.—Finished. 

11.9.—Finished calculation. Localised to “ Saltburn ” 
service. 

11.13.—Drew main switch at “Saltburn.” Tested and 
found earth cleared. Took off loop at * Fairview.” 

11.21.—Replaced links in box. 

Total time during which current was off the section, 
10.55 to 11.21 = 26 minutes. 

This job was specially timed for the purpose of this 
article. It was not hurried in any way, and probably a 
minute or two was wasted in noting the times. Also, this is 
only the time taken in finding, not repairing, the fault, but 
I do not think a single cut and test could have been made 
in the time. 

This particular fault was chosen for timing, on account of its 
high resistance, as I wanted to show another matter. I 
arrange my loop test with the fault in the battery circuit : 
voltage 225. As the resistance was 15,000 w, my total 
testing current was only 15 milliamperes. This, I think, 
disposes once for all of the idea of 20 or 30 amperes being 
necessary for a loop test. 

Now as to the apparatus for finding a fault without 
cutting. Here it becomes necessary to consider the method 
you will adopt. If your system is well supplied with dis- 
connecting boxes, say at every branch, you will, of course, 
first go round, removing links and making rough tests until 
you get ail connected up except the faulty section ; then 
locate by one of the methods mentioned hereafter. But even 
this is not necessary. It is quite possible to locate a fault 
on & much-branching network without removing a link, as 
will be shown later, though where you have links you may 
certainly save time and increase accuracy by using them. 

Having now got as near to your fault as you can without 
cutting, the following are the best methods of locating 
exactly. 

The simplest of all is the “ fall of potential” method. 
This hardly needs description. You send the biggest avail- 
able current, within limits of safety, along the cable through 
the fault, be it earth or short-circuit, and measure the voltage 
to earth or between poles respectively at consumers’ ter- 
minals. There will be a continuous drop until the fault is 
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er passed. This is all very. well on a distributor, but quite 
m impossible on a feeder. Even on a distributor the time 
pes wasted in waiting at doors, answering queries as to when the 
wi current will be on again, and trying to be reasonably polite 
to consumers who wish to detain you to dilate on the 
ny superiority of gas, would be sufficient to locate the fault by 
nd others methods a dozen times over. This method is the 
it only one I know that is equally applicable to shorts or 
» earths. I must, therefore, now separate the two. 
of EartH 
p The best test for localising an earth is probably 
: Murray’s loop test, which, with its variations, has been so 
1e often described in the REVIEW as to need no -repetition 
8- here. But it has been said that the apparatus is costly and 
ly bulky and not always to hand, and that the calculations 
id involved are above the intelligence of the average mains 
d foreman. 
0 With regard to costliness, let me describe my own 
ie apparatus. The bridge consists of 50 in. of No. 14 Beacon 
a wire soldered to two heavy terminals, screwed down over a 
r, boxwood scale (which, for cheapness, is made of four and a 
0 fraction penny rulers) on to a piece of teak. Parallel with 
y 
a 
e oO 
) 
0 20 0 0 8 % 
x To galvo and cable 
Fig. 1.—Simple wiro bridge 
l the wire isa } in. brass rod, over which runs a small piece 
of brass tube. To this latter is soldered a spring carrying a 
knife-edge (the latter made of half a 3d. piece) to make 
) contact with the slide wire. Total cost of bridge :— 
Wire (say)... 6d. 
Terminals __... 4d. 
Teak ... Is. Od, 
Slider, including knife edge “ 4d. 
Total 4s. 1d. 


With a good machined scale and platinum knife-edge, the 


cost would probably be under 7s. 6d., which cannot be called 
prohibitive. Accompanying the bridge, you will require a 
galvanometer, and, be it observed, any galvanometer will not 
do. The resistance of the galvanometer should be near about 
that of the cable under test. Now, the resistance of a cable 
is seldom above *5 w, and frequently approximates to 0 ; 
therefore ‘2 w will be about right for the galvanometer. Now, 
this is the resistance of 1 lb. of No. 16 copper wire. My 
galvanometer consists of 1 Ib. of No. 16 d.c.c. wound over 
a l-in. brass tube, made into a bobbin by cementing on 
disks of uralite, which I had by me. Wood or almost any- 
thing would do for this purpose. Inside the bobbin is a 


j-in. compass needle with an aluminium pointer. Cost :— 

Brass tube . ... ve 2d. 
Needle and pointer ... 3d. 
Glass, scraps of wood, screws, &c. ... ~~ ner 3d. 

2s. 6d. 


Additional sensitiveness may be obtained by the use 
of a jewelled needle, extra cost about 1s. 

For measuring copper resistance you will require a standard 
ohm, or, better, +1 w coil, costing anything from 2s. 6d. 
upwards, according to the maker and degree of accuracy ; 
but if you want to go in for extreme cheapness, take 
7 ft. 8 in. of No. 20 copper wire, and make a ‘1 & coil of 
that. This will cost, with terminals and case, about 6d. 
It will, of course, not be really accurate, but if @// your 
copper resistances be taken in terms of this standard the 
inaccuracy will be of no moment. However, I certainly 


recommend the use of a good standard coil ; it is worth the 
added. cost. 
The total cost of your apparatus therefore will be :— 


bridge this point was located exactly at the first attempt, and 


‘concern life ; and the theory of natural selection which has 


Cheapest bridge ... 4s. 1d. Best bridge’ ... 7s. 6d. 
Galvanometer Galvanometer ... 3s. 6d. 
‘1 w coil 6d. ‘1 coil LOB. 

7s. 1d. 21s. Od. 


I have included nothing for labour in these costs; my 
own apparatus was made in odd times when otherwise un- 
occupied, but the lot did not take over 10 hours. Nobody 
will object on the score of expense to a fault-finding set at 
a price between 7s. and a guinea, and with this set any 
fault may be localised with great accuracy. As for its 
bulkiness, [ have carried my bridge under my arm and my 
galvanometer in my hand without inconvenience, many a 
time. To talk of needing a cart to carry a wire bridge is 
piffle. 

The argument that the apparatus is not always to hand is 
more pointed, but nevertheless it is fallacious. It should be 
to hand, but you can do without it. The first earth I ever 
found by this means, was found with much more crude . 
apparatus. I had xo instruments tohand. For a bridge I 
took 8 ft. 4 in. of galvanised iron binding wire, screwed it 
to a piece of casing with two common round-headed brass 
screws, which also served as terminals for my leads to 
galyanometer and cables. For a sliding contact a mere hook 
on the end of the battery lead, and for a galvanometer the cell- 
testing voltmeter, requiring at least ‘01 ampere to give a 
perceptible deflection. There was found on trial a length 
of about 6 in. of wire which gave me no deflection. [ 
marked the ends of this with chalk, and took the middle 
point, measuring with a 2 ft. rule for lack of a scale. I 
took four tests, reversing the battery and bridge wire. All 
four positions as calculated fell within 5 yards of the fault 
as eventually found, and the average was right on it. This 
was on a‘ sq. in. cable over 1,000 yards long, go and return. 

It has been urged that rough apparatus is no good 
on account of its inaccuracy, and with so rough a bridge 
as the last mentioned, you may be a long way out, 
common iron wire not being of particularly uniform resist- 
ance. But with the Beacon wire bridge as described, the 
accuracy is very striking. When first made, I wished 
to test its accuracy, and took a length of 24 ft. of No. 14 
wire = ‘04 w about, cutting away the insulation at a point 
of which I did not know the exact position. With my 


my apprentice, who had never used a bridge before, made 
three tests, locating the position + and — } in. and exact. 
Again, on a triple-concentric cable 356 yards long, cores 
‘1 x x sq. in., localised a blow from a_pickaxe 
within 6 in., an astonishing result. I had told the labourer 
to dig a yard or two either side of my mark, but he found 

the fault right under the peg. 
Next week I will treat of the calculations involved, and 
some little known methods of fault finding. - 
(To be concluded.) 


THE BRITISH ASSOCIATION MEETING IN 
SOUTH AFRICA. 


NATURAL SELECTION IN THE INANIMATE WORLD. 


Tue Presidential Address delivered by Prof. G. H. Darwin, 
F.R.S., &c., before the British Association at its meeting in 
South Africa this year, was given no title by its distinguished 
author. It was divided into two parts to suit the exigencies 
of “the largest picnic on record,” the first portion being 
read at Cape Town on August 15th, and the second remaining 
to be presented next week at Johannesburg. Impressed by 
having just completed in 14 days a longer and more luxurious 
journey than that which occupied Bartholomeu Diaz and 
Jasco da Gama over four months, only 408 years previously, 
and impelled by the stimulus of the great name he bears, 
Prof. Darwin found his thoughts irresistibly drawn to the 
progress we have made, to the evolution that has taken place 
in most departments of our individual and communal life 
during the past four centuries. Evolutionary doctrines con- 
cerning inanimate nature are much older than those which 
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done so much to correlate and explain isolated facts in the 
living world, if now applied to the world of matter, may, in 
‘Dr. Darwin’s opinion, be useful to the terrestrial and the 
celestial physicist, bringing to light resemblances between the 
two realms of nature that are not merely fanciful. 

The very obviousness of a theory is at once a strong 
argument in its favour (if not, indeed, a proof of its truth), 
and a reason for the difficulties and delays experienced in 
first enunciating it. To us of the present day it would seem 
as if Adam must have noticed that whenever environment 
was not wholly favourable, weaker species of plants or 
animals (like single individuals) succumbed, and stronger 
units or breeds persisted ; as if even the patriarchs must 
have observed that certain living creatures persisted rather 
than others by virtue of their possessing particular powers or 
characteristics ; and as if, long before the days of history, 
our ancestors, so much nearer to nature than we, might have 
witnessed the particular characteristic ensuring persistence 
grow and overwhelm other powers of less capital importance, 
until it began profoundly to modify the general nature of 
the living creature in question. But all this was overlooked 
till within recent rears, and the biologist has had to think it 
out inductively. A somewhat similar problem remains for 
~ the physicist. The biologist has been aided in his researches 
by the remains of extinct forms of life found in geological 
strata. The historian can study evanescent forms of govern- 
ment in written records or the like. No such assistance can 
be offered the physicist, but, on the other hand, the forces 
acting upon inanimate nature are incomparably simpler than 
those that control living creatures. 

What is known as natural selection is a power of adapta- 
tion to environment, or degree of stability under external 
influences ; and in general stability tends to increase from 
zero to a maximum, afterwards falling again. Dr. Darwin 
draws a parallel between the (political) interaction of man on 
man, which makes the “ State” ; the (biological) interaction 
of living thing on living thing, which makes the world as 
known to the naturalist and the zoologist ; and the (physical) 
interaction of matter on matter, which leaves things in the 
inanimate world as the chemist and the physicist of to-day 
know them. Just as each present form of government has been 
evolved from some other form no longer suited to the times; 
just as each present form of life has been modified from one 
less successful in holding its own; just as each had a 
beginning, so it is reasonable to suppose that our chemical 
elements, our stars and planets, as we know them, at one 
time were not: at some future date shall no longer be. 

~ But, pursuing his parallel, Dr. Darwin feels that biologists 
may have been wrong in looking for a continuous trans- 
formation of living species. Judging by analogy from the 
physical world, slight continuous changes, or increases in 
stability, might be.expected to proceed slowly for a long 
period of time, culminating in a sudden catastrophe which 
should be followed by complete extinction or a rapid trans- 
formation into a new species. This is what happens when 
the stability of a mode of métion vanishes, for it is either 
replaced by a new persistent type of motion more suitable 
to the prevailing conditions, or, incapable of such trans- 
formation, it disappears. : 

The period of time occupied in the transformation of 
species in the animal world cannot be expressed in figures, 
but is indicated for us by the evidence of the rocks. 
Changes of type among the stars occupy millions of years ; 
and according to the best methods of investigation we yet 
possess, changes in the matter of our globe are, as a rule, far 


too slow and small for us to measure or to see. External ~ 


conditions, that is to say, the environment in which living 
creatures have their being, and inanimate objects persist, 
have altered so inappreciably since the hirth of the first 
natural philosopher, that the most stable—or sufficiently 
stable—forms were matured long ago. Our powers of 
artificially modifying natural conditions are only now 
becoming considerable, and we can exert them but 
for brief interval. 
decay in all around” has been recognised by the student of 
life long before it was observed by the modern man Se 
science. Once and again, however, the veil seems to lift a 
little. During the past decade, the atom, formerly the 
chemist’s ultimate unit of matter, on which the whole 
structure of modern chemistry is erected, has been shown to 


No wonder “change 


consist of many hundred or thousand particles ; and the 
curious anomaly has arisen that the physicist can more easily 
count the electrons in an atom, and talk about their pro- 
perties, than the chemist can tell the number of atoms in a 
portion of matter which has organoleptic magnitude. And 
again it has been given to some of us to watch the wonderful 
behaviour of radioactive substances, to see occurring under 
our very eyes, so to speak, what is apparently an actual rapid 
transformation of inanimate matter, totally different in kind, 
but hardly smaller in degree, than that which was dreamt 
of, and vainly sought after, by the alchemists of old. 

Section B.—The Presidential address delivered to the 
Chemical Section (Section B) of the British Association 
meeting is too lengthy and replete with interesting details 
to lend itself well to abstraction. Mr. G. T. Beilby, 
F.LC., took for his subject the very obvious metal, gold, 
regarding it less as a commercial metal than as a material of 
great interest to theoretical chemists and physicists. 
Referring to the films of gold which have been prepared of 
extreme tenuity, Mr. Beilby contrasted the properties of the 
metal and of magnesium oxide in this particular :— 
Magnesium oxide, transparent in bulk, and a dielectric, 
yields films in which the particles are comparable in size 
with those of gold, but they are much more opaque. 
Massive gold is opaque and a metallic conductor ; but the 
gold films having particles in open formation do not conduct 
electricity, possessing resistances of over 1,000,000 megohms, 
as compared with 6 ohms when the films are in a metallic 
reflecting condition. The loss of malleability noticed in 
beating gold (and other metals) is due to the fact that, as 
the crystalline lamelle slip over one another, a thin skin of 
metal passes through a liquid phase into an amorphous 
state, the amorphous metal being rigid ; annealing restores 
the crystalline condition, and reproduces malleability. All 
crystalline solids thus pass into an amorphous state by 
mechanical flow, and back again, at a definite transition 


_ temperature, provided they do not decompose at that tem- 


perature. Mr. Beilby then proceeded to discourse upon 
dilute solutions, taking as his example the liquid which 
issues from the zinc precipitation boxes of the gold factories. 
This liquid contains 0°1 gramme of gold per cubic metre, or 
is N/2,000,000 in strength—that is to say, one-twentieth of 
the concentration of the weakest solution investigated by 
Kohlrausch. 

After his excursion into the region of recovering gold from 
sea water, to which we shall refer in a later issue, Mr. 
Beilby went on to marshal arguments tending to show that 
the energy of solution, of diffusion, and of osmosis is due, 
not to the imaginary gaseous energy of the solute, but to 
the actual liquid energy of the solvent molecules. In con- 
sidering a solution, he abandons the gas analogy altogether, 
regarding all the molecules as in their solid or liquid con- 
dition, and apportioning to them their respective parts in the 
active changes that occur, according to their obvious endow- 
ment of energy. When a solution and a solvent are 
separated by the usual semi-permeable membrane, pressure 
rises on the solution side, because the pure solvent molecules 
on the other side have’ some advantage for the display of 
their energy over the similar molecules in the solution—the 
solvent being diluted by the molecules of solute. In cases 
where the osmotic pressure appears to obey Boyle’s law, the 
effect is exactly measured by the number of solute molecules 
per unit of volume; but it may also be taken as due to the 
activity of an equal number of solvent molecules. Each 
solute molecule cancels the activity of one solvent molecule 
on the solution side, and permits one solvent molecule from 
the other side of the membrane to enter the solution. If we 
accept the view that the phenomena of solution are largely 
due to the kinetic energy of the solvent molecules, the 
phenomena of dissociation appear to follow logically. The 
“rude mechanical jostling” given by some million of water 
molecules to the single molecule of dissolved salt, tends to 
break up the latter into simpler and more stable forms ; just 
as the complex crystalline molecule can be broken up by 
purely’ mechanical means into the simpler amorphous molecule 
during the processes of rolling or hammering a metal. 

Section L.—The Presidential Address delivered to the 
“ Educational Science’? Section (Section L) of the British 
Association, was entitled ‘University Education and 
National Life.” Sir Richard Jebb, President of the Section, 


Th 


| 
< 
/ 
i 
; 
“4 q 


Vol.-57. No. 1,448, Avavsr 25,1905] THE ELECTRICAL REVIEW. 


291 


disclaimed prescribing at large for the educational needs of 
South Africa, on the ground that he was present in that 
country for the first time, and that his reading had not 
rendered him sufficiently informed upor local requirements 
and facilities to justify his assuming the functions of a 
physician. Ostensibly, therefore, he contented himself with 
sketching the progress and present position of university 
education in our own country, drawing an interesting dis- 
tinction between the manner in which a certain subject is 
taught in a successful institution where that particular 
subject is the only or the principal part of the 
curriculum, and in an equally successful establishment of 
university rank where the same subject, though deemed 
important, is only one of many. Training in a specialised 
institute produces a man trained or educated in a particular 
subject—even, perhaps, an educated man ; but training in a 
university, whatever subject be put in the foreground, should 
evolve a man of culture as well. For a definition of that 
perfectly intelligible, but somewhat indefinable word 
“culture,” Sir Richard quotes Huxley, Matthew Arnold, 
and Henry Sidgwick. It would seem, however, that Sir 
Richard Jebb would like to see numerous technical schools (not 
necessarily ‘“ reaching the level ” of a German technical high- 
school) founded in South Africa first, so that engineers may 
be trained without delay for the various services of a new 
and expanding country ; the said schools being arranged on 
such lines that when time and money are more plentiful they 
may be co-ordinated into one or more great universities. 
These should not only extend culture; but, by occasional 
interchange of scholars, traditions (and, perhaps, Sir Richard 
means teachers as well) with the Mother country, should 
breed the patriot and faithful servant of the Imperial 
State,’ as it has been the proud duty of our ancient 
universities at home to do for many years. 

Section A.—The Presidential address to the Mathematical 
and Physical Section (Section A) was delivered by Prof. 
A. R. Forsyth, F.R.S., &c. As the British Association has 
shown “an adventurous audacity that quite overcrows the 
spirit of any of its past enterprises,” by undertaking to cross 
the equator and to visit South Africa, and as this valorous 
exploit has taken place during a year when a threefold 
scientific anniversary may be celebrated, the author of the 
address devotes his energies to describing the discoveries or 
publications which rendered famous the years 1605, 1705 
and 1805, and to filling in the intervals between those 
epochs with a few light touches of his pen. he year 1605 
was, of course, distinguished from a mathematical and 
physical point of view by the publication of Bacon’s 
* Advancement of Learning.” The year 1705 was the date 
when, on the grounds of what we should consider rather 
faulty observations, and with the aid of very imperfect 


mathematics, Edmund Halley ventured to prophesy the. 


return, “about the year 1758,” of Apian’s comet, which 
arrived punctually, and assumed the name of its sponsor. 
The year 1805 saw the virtual completion of Laplace’s 
treatise on “ Celestial Mathematics,” and the publication of 
Monge’s classic on “The Application of Algebra to 
Geometry.” By anticipation, Prof. Forsyth would perhaps 
like to celebrate the year 1905 as that of the voyage of the 
British Argonauts in search of the Golden Rand, and as the 
date when the tyrant Euclid, sorely wounded by the weapons 
of a British Association Committee, was finally driven out of 
the examination halls at Cambridge. 


THE HALL ROAD COLLISION. 


-Tue Coroner’s inquiry into the accident on the Lancashire 


and Yorkshire Railway at Hall Road station on the 27th of 
last month was held at Blundellsands on the 10th inst., and 
after a sitting of seven hours, the jury found that the accident 
was due to mistakes by the signalman and the driver, which 
were censurable, but not criminal. Recommendations were 
made to the effect that facing .points should be abolished, 
that guards should be conversant with the driver's duties, and 
that signalmen and drivers should be periodically examined 
as to the rules. : 

The circumstances under which the accident took place are 


perfectly well known. The signalman admitted his error at 
once, and has never attempted to justify himself. His error, 
however, was two-fold, and the accident would not have 
occurred, or been at all serious had he acted according to the 
regulations. Calling a train forward at “ caution” by means 
of flag or lamp is an ordinary occurrence under certain cir- 
cumstances ; and there are in many places special “ calling 
on ” signals, which, whilst of the ordinary semaphore type, 
and mechanically operated, take the place of the flag or 
lamp, and are essentially of the same character. The signal- 
man’s greatest mistake was not the misinterpretation of the 
cause of his inability to lower the signal for the express to 
proceed, but in failing to draw the express to a stand 
at the home signal, and to inform the driver 
why he was to proceed without having the ordinary 
signal lowered. Had this been done, the accident would 
not have occurred. The regulatious on the use of flags or 
lamps as supplements to the ordinary signals are laid down 
in the clearest possible manner, and are binding upon the ° 
driver and signalman alike. In this respect the driver of the 
express is equally blameable with the signalman, as it was 
his duty to obtain verbal instructions from the signalman to 
pass the ordinary signals at danger. It was his duty to 
bring the train to a stand at the home signal, and then, in 
response to the signalman’s flag movements, approach the 
signal-box for explicit instructions. Perhaps, under the 
circumstances, more responsibility lies with the driver than . 
the signalman, since he alone controls the movement of the 
train. 

The signalman, according to the evidence, admitted that 
he completely “lost his head,” and entirely misunderstood 
the position of affairs at the time. What tended to create 
this misunderstanding does not seem to have been very 
closely inquired into. The time-honoured question seems to 
have been put, as we find the signalman to have said that he 
was perfectly sober at the time. The jury seem to 
have accepted this statement, or they could not have 
given the verdict they did. Probably the most 
significant statement in this connection is that in 
which the signalman said that he would have been 
reprimanded if he had delayed the express. It is, 
unfortunately, a fact that railway companies harry the 
signalmen to a great extent over such delays, and it is to be 
feared that in many cases sufficient weight is not given to 
explanations furnished by the men, in consequence of their 
being submitted for consideration to those who have not a 
close acquaintanceship with the actual working conditions. 
The dread of a reprimand amongst signalmen is very real. 
It is, of course, most desirable in the interests of efficiency 
and punctuality that delays should be the subject of inquiry, 
and blame apportioned where deserved. The business of a 
railway company and the safety of the public require almost 
clock-work precision, and the public demand’ for punctuality 
and speedy transit must be met. Discipline must of necessity 
be maintained, but a policy of ceaseless nagging is to be 
deprecated in the interests of the public, the men concerned, 
and the company itself. The unfortunate signalman involved 
in this accident had apparently been recently subjected to a 
disciplinary fine for sleeping on duty, and it may be possible 
that this and the knowledge that it constituted a slur upon 
his record, and would be considered against him in all future 
cases, would not assist to keep him calm under exceptional 
circumstances. However this may be, the details of the 
accident show how easily the most careful arrangements and 
the most elaborate apparatus, acting perfectly correctly in 
every way, may be of no avail without intelligent 
interpretation ; or, again, how combinations of circum- 
stances of, apparently, the most improbable character, and 
requiring the most perfect synchronism, may arise and produce 
disastrous effects. : 

Probably the most astonishing part of the recommendation 
of the jury is that relating to the abolition of facing points. 
It is true that, if there had been no facing points there, the 
accident could not have occurred. The train, however, did 
not enter the siding by mischance, but because the points 
were regularly set for entrance thereto. Facing points are 
an absolute necessity. Every junction is a case in which 
facing points are made use of, of necessity. Such a recom- 
mendation as the abolition of all facing points at Hall Road 
and “ everywhere else” (according to the daily press) would, 
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if carried to its logical conclusion, bring us to the American 
engineer’s jocularly stated requirements to prevent collision 
on any line using more than one engine—a separate line for 
each train operated. The use of facing points was not in 
this case the direct cause of the accident. The siding in 
question is a loop on the “down ” line at the Hightown end 
of Hall Road Station, and before passing the facing points 
leading into the siding in which the collision occurred, the 
express had to pass over another pair of points leading into 
another siding. Such an arrangement as that at Hall Road 
is, eminently calculated to facilitate the disposal of traffic, 
and in these days, when such large differences exist between 
the speeds of various classes of trains such facilities, dis- 
pensing as they do with the necessity for shunting and 
consequent occupation of the main line during the process, 
become of great importance. The best justification of the 
facing point is to be found in its efficiency, and the very 
few cases, if any, in which it has in recent times caused, or 
been contributory to, an accident. The present case is not 
one of those. 

The recommendation that signalmen and drivers should 
be periodically examined as to their acquaintance with the 
regulations for the working of traffic is a very old friend, 
and may be found to have been put forward time and again 
as a remedy for such cases as that now being considered. 
The fallacy underlying such recommendations is so obvious 
as to hardly require to be pointed out. The absence of that 
quality known as presence of mind, is in such cases tem- 
porary only, and may be brought about in numerous ways. 
Man is a thinking animal, and can only, at the best, imper- 
fectly control his thoughts. Concentration is a somewhat 
rare quality, and absolute concentration for hours at a time 
is impossible. Do what we will, the mind will stray to other 
subjects, and the greater our interest in these subjects, the 
greater the “absence of mind” to others. All men have 
other interests of some kind than the business by which they 
obtain their livelihood, and are in consequence liable to 
make mistakes. Railway companies’ auction sales are evi- 
dence of the same absence of mind on the part of their 
passengers, as in the case of the signalman or driver leads to 
disaster and loss of life. The only difference is that of oppor- 
tunity. In both cases, want of concentration-of the mind is 
the cause of loss ; the effects only are different. | Examina- 
tions on the rules for working will not ensure concentration ; 
and unless a man can recognise the crisis, it is hopeless to 
expect him to obtain the necessary quality to doso promptly 
by badgering him with questions. As in all other depart- 
ments of life, everything depends upon the man himself. 

It is curious to consider in connection with an accident 
arising in the way the Hall Road accident arose, what would 
have been the conditions of operation under which it might 
have been obviated. In block signalling the electrical 
apparatus provides infer alia for the preliminary arrange- 
ments for allowing a train to’enter any section, for pro- 
claiming its presence —— passage, and for notifying 
its exit. The mechanical’signals are the executive of the 
arrangements made through the electrical apparatus, and 
permit or prevent the entrance of trains to the sections of the 
line they control. Theoretically, the arrangement is perfect. 
In this country where the double line of rails is the rule, 
meeting collisions are unknown, and mechanical interlocking 
of points, &c., prevents fouling collision. To many the 
existing conditions suggested the lock and block as all that 
was necessary to prevent the “ following collision,’ which 
seemed, and practically is, the only form of collision now to 
be feared in this country ; but in this case any such arrange- 
-ment would have been of no avail. The signalman assumed, 
as has often been done with the lock and block, that the 
apparatus was out of order, and proeeeded to supplement or 
correct the defect according to his assumption. 

On the face, therefore, it would appear that there was 
no remedy for such a state of things, and, indeed, a 
contemporary has stated that it is unable to see what could 
be done to prevent such an accident short of depriving \the 
signalman of flags and lamps, which would still leave him 
‘the hand signals. The person to be controlled, however, if 


control is to be effective, is not the signalman, but the driver. 
‘The thing to be done to avoid collision is to stop the train 
advancing towards it. .The signalman only controls trains 
-indirectly, and has. no effective means of stopping a train. 


All he can do is to indicate to the driver that he should 
stop at a certain point. In this case, the driver should have 
stopped at a certain point, anc whilst he, no doubt, obeyed 
the signalman’s instructions, he certainly disobeyed other in- 
structions which were of more importance. All this, of course, 
points to more effective control of the immediate operation of 
the train. In the United States such control has been 
attempted with steam trains, but it has not been a success, 
more, perhaps, because of prejudice than inherent unsuit- 
ability, although the arrangements were somewhat clumsy. 
On lines where electrical traction is in operation, such control 
could very easily be applied automatically, and might be 
made to meet all requirements by the operation of the 
mechanical signals. It may, of course, be objected that such 
re-arrangements as would be necessary for the purpose would 
be costly. But so are accidents such as that at Hall Road, 
and they have other consequences which are not calculable 
in ordinary currency. 


CAR LIGHTING. 
By ROBERT N. TWEEDY. 


Ix most countries it is considered essential to provide 
artificial light in public conveyances, although there is an 
electric line in an island adjacent to ours in which it was 
thought politic to leave the top decks in darkness, this pro- 
ceeding being said to increase the revenue. 

Before the advent of electric tramways, the item of 
lighting did not form a serious charge on revenue, as the 
flickering soot-generator placed in a leaky receptacle behind 
a coloured glass at one end of the car or *bus was supposed 
to meet the dual requirements of a signal and an illuminant. 
Since those days the public has been educated to a higher 
standard of lighting, and much legitimate grumbling would 
result if a newspaper could not be read in the farthest 
corner. 

That the advertising properties.of light are considerable 
is unquestioned, and it may be that a brilliantly lighted car 
is the means of inducing some to ride who would walk other- 
wise, but it is hardly thinkable that a few candle-power 
more or less will increase the traffic receipts appreciably, 
whereas the difference between a blaze and a sufficiency of 
light will increase the ratio of 1expenses to receipts by an 
ascertainable amount. 

If thateamount were a negligible quantity, it would not be 
worth writing about, but it is becoming increasingly evident 
that a respectable saving can be made on many lines by the 
exercise of a little thought and care, without turning the 
cars into darksome caverns at night. 

The fact has been noted so often as to be now incontro- 
vertible that the more light one gets the more one seems to 
want. An office lit by 8-c.p. lamps to the retinal comfort 
and general satisfaction of one man, is an unlighted hole to 
the man in the next room, who has forced his eyes to require 
the same floor space lit by 16-c.p. lamps ; and it is admitted 
generally that such light stimulation, or irritation, is pro- 
gressive and deleterious in its action and results. 

In the winter months a man goes from a glaring office to 
a dazzling car, and is landed either in a brilliantly lighted 
home, or in a home lit in a manner which would have been 
thought almost unbearably bright 50 years ago, but now 
merely provokes curses on its miserable quality. So the 
nation at large is teaching its precious eyes to crave for light 
of a greater and greater intensity, and the pockets of the 
oculist, of the brain specialist and the optician, become ever 
better lined. 

It becomes, therefore, the duty of public carriers to reduce 
in the interests-of the nation the illumination of their con- 
veyances toa point at which reading or general observation 
(such, for instance, as the colour of the lady’s eyes opposite) 
are rendered easy and yet innocuous ; and we believe that if 
they considered their own interests in a sufficiently minute 
fashion, it would be borne in on their minds that public 
benefit is accompanied by private gain. 

Taking the usual type of four-wheeled double-decked car 
with an approximate floor space of 120 sq. ft. on the lower 
deck, we find sometimes 10 16-C.P. lamps in two series of 
five each illuminating that area to the extent of 1°33 c.P. per 
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sq. ft. Very generally there are six 16-c.P. lamps distri- 
buted three per side, in which case the luminous intensity is 
reduced to *8 ¢.p. per sq. ft. In any case the conditions of 
illumination are extravagant, as unless the lamps or shades 
are frosted the absorption of light is reduced to a minimum, 
on account of the polished and highly varnished finish of the 
car interior. Now a room papered and upholstered in a 
reasonably light-reflecting way is considered brilliantly lit 
when the intensity exceeds 16 c.p. per 50 sq. ft., or *32 C.P. 
per sq. ft., and it is true to say that anything over that figure 
is uncalled-for waste. 

When there are six 16-¢.P. lamps in a car having an area 
of 120 sq. ft., it is evident that, if the above figure of 


_ Sufficient illumination is accepted, the car is overlit by 150 


per cent. 

Let us consider the cost of such lavish illumination. 
Taking each as a 60-watt lamp, there will be a dissipation of 
energy at the rate of 360 watts per hour. Between 4.30 a.m. 
and 12 midnight, which are the limiting hours on most 
tramways, there are about 2,367 hours in the year during 
which cars running all the time must be lighted ; but taking 
16 hours as the average daily run of all the cars, the lighting 
hours are reduced to 555. These figures have been obtained 
by taking a mean time of sunrise and sunset for each month, 
and assuming that the interior of a car will require artificial 
light up to half an hour before sunrise, and from half an hour 
after sunset. 

On account of the 16 hours’ average running time being 
taken between 8 a.m. and 8 p.m., it is probable that the real 
average lighting hours per car are more like 1,000 than 
500, and that figure will be assumed in the following caleu- 
lations. 

Six 60-watt lamps burning for 1,000 hours consume 
360 KW.-hours, and the lamp-hours per car (six lamps only) 
are 168. At the fairly moderate price of 14d. per unit at 
the lamps, not including renewals, we arrive at the figure 
540d. or 90d. per lamp per annum. Under the conditions 
existing in a car, the efficient life,of a lamp is not more than 
500 hours, and most people would hesitate before giving it 
that. With lamps at 9d. each—not that we advocate them 
at. this price—the cost. of renewals per car per annum is 
108d. The total cost of lighting the interior of the car is 
£2 15s., and per lamp 9s. At the date of the last Board 
of Trade return there were nearly 6,000 cars in England. 
Assuming that an average of 75 per cent. of these were 
running all the year, and that the average interior illumina- 
tion was given by six 16-c.p. lamps, the cost of lighting 
these 4,500 cars was over £12,000 per annum. 

Now, we assert with the confidence born of experience, 
that entirely satisfactory results can be obtained at half the 
cost. 

In the first place, the number of lamps may be reduced 
by one-third, these four lamps being spaced equally along 
the centre line of the car, and to assist this re-distribution 
the roof should be lined with smooth white painted and 
varnished millboard or other material, and every lamp should 
be topped by a flat angle reflector, which will take the place 
of the dense ornamental glass shade which obscures anything 
from 30 to 70 per cent. of the light. 

Then the candle-power of the lamps may be cut down to 
eight, and the illumination per sq. ft. of interior area will 
be still greater than °32. . 

Every traction power station maintains an average pressure 
at the switchboard of 530 to 540 volts, with maxima of 550 
to 560 volts, and a similar increase oyer the nominal 
500 volts sometimes occurs at boosting points. Under 
these conditions, 100-volt lamps are over-run within, say, a 
mile radius of these points of super-normal pressure, and 
their lives are reduced considerably in consequence. There- 
fore, it is desirable to use 105-volt lamps, which will be 
over-run but seldom, and will rather tend to be under-run 
by 2 or 3 volts per lamp. This will diminish the candle- 
power, but not to an inconvenient extent. 

Four 80-watt lamps burning 1,000 hours at 1°5d. per 

- unit, with two renewals per lamp at 9d., give a total annual 
cost per car interior of £1 1s. against £2 15s. That means 
a Ske of £7,650 per annum on the 4,500 cars mentioned 
above. 

The following points affecting the lighting then should be 
taken into consideration when a car is being designed :— 


(1) The number of lamps and the candle-power of each to 
give the most effective distribution with the least possible 
intensity above a certain fixed limit ; (2) the best possible 
distribution of the lamps ; (3) the shape and finish of the 
roof, with special reference to the diminution of deep returns, 
heavy mouldings and rough surfaces. Not only will the 
simplest form of roof and decorations be the best for 
economical lighting ; it will be also easier to keep clean and 
to maintain generally. We cannot commend too highly the 
design and finish of the recently constructed “ rail-motor- 
cars’ built by the G.W.R. Co., and we should like to see 
the-same idea brought into tramear construction. 

It is usual to consider nothing but series of five lamps in 
connection with car lighting, as 250-volt lamps are so flimsy 
that the shaking soon breaks the long and slender filaments ; 
and it is most undesirable to use more than one class of 
lamp, on account of the trouble which is sure to follow 
from motormen mixing 100-volt and 250-volt lamps in the 
same circuit. ‘ 

Besides the interior lighting, other requirements have to 
be considered. Electric dash lamps have superseded the old 
oil lamp, but it is rare to see them with less than two lamps 
per fitting. One 8-c.p. lamp per fitting is ample so long as 
the reflectors are kept polished and silvered, and a change- 
over switch should be connected so that the B. of T. signal lamp 
changesendsevery trip. Asitis,inmany cases the B. of T. lamps 
at both ends are kept alight all the time, although the red 
lamp is required at the trailing end only. No light is wanted 
on the front platform, and the B. of T. signal lamp can be 
made to serve for the back platform if it be properly placed. 

Route indicators have to be lit, and lit well if they are to 
be seen at any reasonable distance ; moreover they must be 
kept alight at both ends of the car. So long as the curtain 
type is in vogue these indicators will call for four 8-c.P. 
lamps, and that is all the greater reason for trying to use 
those lamps for lighting the top-deck, at all events in part. 
Too often they are practically cut off from the car side, but 
the illumination of the curtain would be diminished little, 
if at all, by letting the lamps shine on to the car as well. 

There are three circuits of lamps on almost every double- 
decked car in England, and most of those circuits are filled 
with 16-c.p. lamps. Is it not worth while trying to reduce 
the number of circuits by one-third, and the candle-power 
by 75 per cent. ? Even if 8-c.p. lamps are thought too small, 
it would be worth while to get the lamp makers to supply 
something between 8 and 16, but we know that 8-C.P. is 
really intense enough if the lamps are set properly. 

When top-deck covers are used further illumination is 
needed, and that is obtained generally by the addition of a 
fourth circuit, whereas three only are required. Picture to 
yourselves a car holding 40 to 50 people, and having a total 
floor area of not more than 250 sq. ft. lit by 320 c.p.!_ If 
our streets and houses were lit like that, we should all be 
wearing blue spectacles. 


BIRMINGHAM UNIVERSITY POWER 
STATION. 


By C. ALFRED SMITH, B.Sc., A.M.LE.E. 


Tue problem of technical education has been very boldly 
faced by the Council of the University of Birmingham. 
They have expended nearly £500,000 upon the large 
laboratories and workshops and.machinery for the new 
buildings at Bournbrook. Concerning the equipment of 
these buildings the public will probably hear a great deal 
during the next few years ; for the present I wish to draw 
the reader’s attention to the contents of the power station, 
which has now been in successful operation for more than a 
year. 

"Situated about 300 yds. from the main buildings, this 
power station serves two purposes. _ It supplies the whole of 
the Bournbrook section of the University with electric 
current for lighting, power and, experimental purposes, as 
well as with gas and steam for heating and cooking. It is 
"also the heat engine laboratory for the engineer students. 
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The building is of brick with stone coping, and consists of 
an engine room, boiler room, drawing office and small labora- 
tory. In the engine room are grouped together four steam 
engines and two gas engines, all of which are coupled to 
electric generators. The room itself is 50 ft. wide and 
100 ft. long. It is well lighted, and there is an overhead 
crane which enables the machinery to be rapidly examined. 


EXTERIOR OF POWER STATION. 


The equipment of this room should be of great interest to 
power station engineers, and among the numerous visitors to 
this station have been several members of the various engi- 
neering institutions. 

Two of the engines in this station have been presented to 
the University. The generous donors who have thus shown 
in a very practical manner their sympathy with the efforts 
being made by the University authorities for technical 
education are Messrs. Belliss & Morcom and Messrs. Willans 
and Robinson, and their example is well worthy of imitation 
by other firms. The Belliss gift engine is a 100-B.HLP. 
quick revolution engine, which runs at a speed of 500 r.p.m. 
It is of the type which this firm has patented, and which 
is to be met with in so many central stations. It is 
direct coupled to a Bruce Peebles dynamo, which gives 
650 amperes at 110 volts. The set presented by Messrs. 
Willans & Robinson is also of 100 B.H.P. It is a two-crank 
triple-expansion engine, and is direct 
coupled to a Siemens dynamo. 

There is a De Laval steam turbine, 
which is on the same cast-iron bed-plate 
as a dynamo. The turbine runs at the 
high speed of 20,000 r.p.m., which is 
reduced by double helical gearing, so that 
the dynamo armature rotates at a speed 
of 2,000 rpm. The output of the 
machine is about 80 B.H.P. The largest 
unit of the station is a McLaren marine- 
type triple-expansion steam ft which 
is direct coupled to a Westinghouse 
three-phase generator. The engine will 
develop 200 B.H.P., while the alternator 
gives current at 30 periods and 220 
volts. This engine hasa patent expansion 
governor. The three-phase current pro- 
vided by this set is used for driving the 
many motors in the various workshops in 
the main buildings and in the foundry, 
forge, and metallurgical smelting labora- 
‘tory, the latter being quite close to the 
station. 


at 160 r.p.m. Special arrangements have been made for 
measuring the gas supplied to the engine, and various 
temperatures, &c., in connection with the research work. An 
air compressor close by supplies the power for starting this 
machine. A three-cylinder Westinghouse gas engine, 
direct coupled to a dynamo made by the same firm, will 
possibly also be used for research work. The engine runs at 
290 r.p.m., and the dynamo gives 374 KW. 

Of oil engines there is only one example. This is a 10-B.H.P. 
Diesel engine, used to drive an ammonia refrigerating machine, 
with which they can make a ton of ice’ in twelve hours. 
There is not much room for additional plant in this room, 
but when any is added it will probably be oil engines. 

The condensing plant has been fitted by Messrs. Worthing- 
ton and Messrs. Weir. The marine engine drives its own air 
and circulating pumps in true marine fashion off the L.p. 
crosshead. The plant supplied by Messrs. Weir, Ltd., is on 
their new dry air-pump system, the air and water being 
drawn away separately from the condenser. In addition to 
the air and circulating pumps, and surface condenser, in the 
engine room, Messrs. Worthington have supplied a large 
forced-draught cooling tower. 

For changing D.C. to A.C., or vice versd, there is a rotary 
converter of 374 Kw., running at 900 r.p.m. There are also 
three 15-KW. single-phase transformers used in conjunction 
with the rotary. 

One of the most imposing fittings in this room is the 
13-panel switchboard. It is built of blue dove marble slabs, 
and was supplied by the Westinghouse Co. It is 27 ft. long ; 
each panel is 7 ft. 8 in. high, and is fully fitted with instru- 
ments. Behind the board are three sets of positive arid 
negative bus-bars. One set is for lighting, another for 
experimental purposes, &c. An equaliser bar is also used 
for the D.c. machines. A synchroscope is used for paralleling. 
The artificial load required for testing purposes consists of 
large lamps, and the wiring has been ingeniously arranged, 
so that, by throwing over a single switch the lamps can 
absorb either direct’ current at 110 volts, or three-phase 
current at 220 volts. Thus it is possible to.run any gene- 
rator in the station on a dead steady load for testing purposes. 
It should be mentioned that for such testing work there is 
a special sensitive weighing machine (Avery’s) with which the 
condensed steam is weighed after it has been used in the engine 


At the end of this heat engine 
laboratory most remote from the steam 
engines, is Prof. Burstall’s gas engine, 
upon which the Professor will conduct researches for the 
‘Institution of Mechanical Engineers. How greatly these 
researches will affect gas-engine design it is impossible 
say, but the previous researches of the distinguished re 
porter of this committee lead us to expect great things 
The engine has been made by the Premier Gas Engine Co, 
to the designs of Prof. Burstall; it is a single cylinder 
engine, the length of stroke being 2 ft., diameter of cylinder 
16 in.; the weight of the fly-wheel is 15 tons. It is direct 
coupled to a 55-Kw. Westinghouse D.c. machine, and runs 


POWER BIRMINGHAM’ UNIVERSITY. 


The steam: piping is of lap-welded steel, with riveted 


branches and welded flanges. It is 6 in. in diameter, and 


is carried along the engine room in duplicate. The exhaust 
is taken from the engines into trenches, and connected to a 
10-in. main. Messrs. Spencer, of Wednesbury, have done 
= work, and also the-cast-iron piping for the Mond gas 
plant. 

The boiler room measures 40 ft. x 60 ft., and runs 
parallel with the engine room. It contains a very varied 


- collection of steam generating plant. There is a Niclausse 
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water-tube boiler, capable of evaporating 3,000 lb. of water 
per hour, working at 200 lb. per sq. in. There is a Babcock 
and Wilcox boiler of about the same capacity, fitted with a 
special patent furnace, which makes it possible to burn 
bituminous coal smokelessly. A superheater fitted in the 


boiler casing enables the steam to receive from 100° to . 


150° F. superheat. Messrs. Beyer, Peacock & Co. have 
supplied a locomotive boiler capable of evaporating 3,000 Ib. 
of water per hour ; this boiler also works at a pressure of 
200 Ib. per sq. in. 

One of the novelties of this power station is-the gas-fired 
superheater, which is used for adding heat to the steam from 
the Niclausse. and locomotive boilers. It is a Schmidt 
patent superheater, and is capable of dealing with 3,200 Ib. 
of steam at 200 Ib. pressure. The maximum temperature is 
700° F. Special arrangements have been made to record 
temperatures, &c., and the amount of superheat may be 
easily regulated. Mond gas made on the site is used for 
firing this superheater. 

The other two boilers in this room are dry-back return 
tube boilers for generating steam for heating purposes. Each 
boiler can evaporate 8,000 Ib. of water per hour, and is 15 ft. 
long and 8 ft. inside diameter. They have been tested up 
to 140 lb. per sq. in., but the daily working pressure is 80 lb. 
per sq. in. 

In order to obtain induced draught there is a fan by 
Messrs. Bumsted & Chandler, capable of: passing 40,000 
cb. ft. per hour, the temperature of the gases being 370° F. 

In the boiler room is a “ Bradford” steam pump supplied 
by Messrs. Thwaite Bros., of Bradford. It will pump 18 
gallons of water at 15 double strokes per minute, and is 
fitted with compound steam cylinders. There is also a Weir 
feed pump, and one supplied by Messrs. Tangye. 

The 500-H.p. Mond gas plant, situated just outside the 
power station, manufactures the gas which is used for driving 
the gas engines in the power station, for cooking purpeses 
in the kitchens of the main buildings, and for smelting 
work in the metallurgical section. “It is possible to gasify 
five tons of coal per day. There is a large gas-holder which 
can store 6,000 cb. ft. This part of the plant has been in 
operation for some time, and no doubt Prof. Burstall has 
already obtained some interesting figures in connection with 
it and his gas engines. 

This completes the equipment of this small section of the 
great scheme of technical education which is gradually un- 
folding in the Midland metropolis. _ Remember that this 
power station is only one of the laboratories—there are elec- 
trical, hydraulic, strength of. materials, and metallurgical 
laboratories, which are quite as impressive as this heat engine 
laboratory. They are all fully furnished with everything 
that is most modern—you can watch the students tap the 
two-ton steel furnace, or run. tests. upon. three-phase and 
direct current motors. In-the large workshops you will see the 
latest machine tools—in one of them I counted 14 lathes, besides 
various planers, shapers, grinders and drills. The beautifully 
lighted and lofty drawing office has accommodation for 120 
students at one time; at each drawing board there is a 
special light. The pattern shop, the smithy, the foundry 
and the model mine—these fall outside the scope of my 
article, but they are of absorbing interest. A flourishing 
engineering society entirely managed by the students does 
good work, and for the last three years has published the 
University Engineering Journal in which are reproduced the 
papers read before the University and affiliated technical 
societies, such as the Birmingham Electric Club and the 
Wolverhampton Engineering Society. In four or five years 
the University Council has spent nearly half a million 
of money, and it will probably soon have to issue an appeal 
for more. It has gathered together a galaxy of genius on 
the staff ; to electrical engineers the names of Sir Oliver 
Lodge, Profs. Poynting, Burstall, and Gisbert’ Kapp, are 
household words. In the short interval which has elapsed 
since the University obtained its charter in 1900, the 
Council has created chairs in electrical and civil engineering, 
as well as in mining and metallurgy. A Faculty of Com- 
merce and a school of brewing—or, as it might with advan- 
tage be called, “chemistry as applied to brewing ”—have 
been brought into being. The man who has well been 
named “the great Birmingham citizen,” the Right Hon. 
Joseph Chamberlain, has been largely responsible for the 


creation of this splendid local university. His wonderful 
energy and enthusiasm have conquered all difficulties. The 
hard work and generosity of another well known Birmingham 
citizen, Mr. George H. Kenrick, must not be forgotten, 
When the history of the new Birmingham University comes 
to be written, there will be told a tale of unselfish devotion 
to duty on the part of these who have done so much for the 
development of what is already known as “The English 
Charlottenburg.” For the present we will content ourselves 
with the hope that the great work, which is progressing so 
well, will not be handicapped for the want of funds. ‘ All that 
is wanted is money,” said Mr. Chamberlain in 1900. The 
special committee sent by this University to America four years 
before the Mosely Commission was sent, issued a report 
from which I extract one paragraph, in the hope that some 
rich manufacturer will take the hint :— Everywhere we 
found that the wealthier citizens realise the importance of 


University education, and encourage. the Universities by ; 


generous gifts.” Engineering firms might show their 
sympathy with the objects ~of this technical side of the 


University by presenting, as some firms have already done, _ 


examples of their own manufactures, 


CORRESPONDENCE. 
Letters received after first post on Wednesday morning cannot appear 


until the following week. Correspondents should forward their com- . 


munications at the earliest possible moment. No letter can be pub- 
lished unless we have the writer’s name and address in our possession. 


The Kettering Municipal Appointment. 

My attention has been drawn to a paragraph relating to 

Kettering, appearing in your issue of 10th inst. under the 
heading of ‘ Personal.” 
As this paragraph is somewhat misleading, and is calcu- 
lated to create an erroneous impression, I feel it my duty, 
in fairness to our electrical engineer, Mr. W. A. Walker, to 
acquaint you with the true facts of the case. 

The Kettering U.D.C. did not propose to reduce the 
salary of Mr. F. J. Bakewell from £300 to £125. Mr. Bakewell 
was asked to resign his appointment, it being felt by the 
Conncil that the position of the electricity undertaking did 
not warrant them continuing to pay so high a salary to their 
engineer, and no offer was made to Mr. Bakewell to retain 
his services at £175. Mr. Walker was employed as assistant 
at £120, and after Mr. Bakewell’s resignation was an 
accomplished fact, and not before, the Council offered Mr. 
Walker the appointment at a commencing salary of £175, 
rising by annual increments of £25 to £250, and he accepted 
the appointment on these terms. - 

Trusting you will give the same publicity to this letter as 
you did to your previous communicated paragraph. 

A. H. Bryan, 
Chairman of Electricity Comittee, 
vettering UD.C. 

The Warren, Stamford Road, 

Kettering, August 18th, 1905. 


[We publish this letter because we are anxious that there 
should be no erroneous impression existing in consequence of 
our note. But we cannot help feeling that Mr. Councillor 
Bryan has not seen what we did say about the matter in the 
ExecrricaL REVIEW, or he would not describe it as being 
somewhat misleading. . Here is what we said :— 

Mr. F. J. Bakewell has resigned the appointment of electrical 


engineer to the Kettering U.D.C. owing to their wishing to reduce 
the salary from £300 to £175 per annum. His assistant, Mr. W. A. 


Walker has been appointed at the latter salary. (ELECTRICAL 


Review, August 11th, p. 229.) . 
We have said nothing whatever about £125, nor have we 
hinted in any way that any offer was made to the assistant 
engineer before Mr. Bakewell was asked to resign the posi- 
tion. Councillor Bryan, in his anxiety to explain away 
statements and insinuations that have never been made, 
refers to the notice in the ExzctTricaAL Review of August 
10th, but as there was no issue of this journal published 
on that day, we can only suppose that he is referring to 


some other publication. We repeat that our paragraph con- _ 


tained no reflection whatever upon the newly appointed 
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engineer, but we feel tempted to sympathise with him in 
the prospect that lies before him when his salary reaches 
the maximum.—Ebs. E.R.] 


The Commercial Engineer. 

I have followed with much interest the correspondence 
in the Revrew on “ Commercial Engineers,” having myself 
unsuccessfully applied for the positions advertised under 
this head in your paper. Surely if anyone is entitled to call 
himself a commercial engineer Lam! My record is as fol- 
lows :—I was educated at a well-known public school, and 
in Germany, passing the usual minor examinations. At 16 
years of age (Lam at present 32) I was sent to a_ large 
wholesale dry goods establishment in Cannon Street, and 
spent three years learning business. | then served three 
years in an electrical engineer’s shop, and went through 
King’s College Electrical Course, taking a certificate. I then 
got a berth as assistant in a firm of installation engineers, 
and stayed with them five years, doing installation work at 
first, afterwards wholesale supplies, selling and erecting 
motors and dynamos, including part of a central station, and 
travelling in London, and the East and South Coast, and Mid- 
lands. On leaving this firm I went into partnership with a 
well-known electrician, and did miscellaneous electrical 
work, continuing for myself until I was obliged to close, 
because having supplied accessories to a number of small 
firms in the trade, [ succeeded in losing the whole of my 
capital in what I have found out to be the usual way in the 
electrical trade, namely, * bad debts.” Now I think you will 
agree that [ have had the necessary experience. [am a fair 
book-keeper and correspondent. [can use a typewriter. T can 
understand French and German. I have travelled. I have 
made fittings, and have sold all things electrical. I have 
designed, and carried out large lighting and power plants. 
I have sold motors and accessories. | have fought supply 
companies to reduce clients’ excessive current bills. [hold the 
Institution diploma as A.M.I.E.E. Yet nobody wants me! 
I have applied for every berth advertised for 12 months, and 
can only conelnde that [ know too much. 

If this letter is not already too long, T should like to 
mention two cases of attractive-looking jobs, advertised in 
your paper, for which L applied. 

The first wrote saying they required two travellers to get 
installation work (they were an entirely new and unknown 
firm); the selected applicants would be paid commission 
only on receipt of cheque for work done introduced by them, 
and nothing else. [ replied, saying that [ could do with 
six on the same terms, and that [I hoped they would get 
them. 

The second firm did not propose paying a salary, but 
would allow expenses and commission, and [ was to get com- 
mission by selling motors at about 25 per cent. higher prices 


than any other firm in the wholésale trade. 
Commercial Engineer ? 


August 18th, 1905. 


Exit Municipal Telephony. 

I beg to protest against your one-sided article entitled 
“Exit Municipal Telephones.” you not pretend 
ignorance when you do not state the reason why so few 
municipalities availed themselves of the Hanbury Act ? 
Stale the reason why in your next issue if you dare; one 
would think the N.T. Co. had inspired you. 

C. A. Clarke. 

[We should be glad to oblige our courteous correspondent 
—if we knew. Presumably the reason why the vast majority 
of municipalities did not avail themselves of the ‘* Hanbury. 
Act” was, that they were entirely indifferent to the subject. 
Presumably the reason why, out of 59 municipalities who 
made inquiries of the Post Office, only 13 applied for 
licences, was that the other 46, as a result of their inquiries, 
‘thought the prospects not sufficiently inviting. Presumably 
the reason why, out of 13 municipal licences, only six 
municipal systems resulted (in spite of all the efforts’ to 
promote the establishment of municipal telephone systems) 
was, that seven municipalities, after investigation, declined 
to be dragged into a difficult and unpromising speculation. 
—Eps. E.R. ] 


Earth Detecting Instrument. 


I am interested in the remarks of your correspondent Mr. 
Edgcumbe, and, perhaps, the experiments I have made with 
an E.E.C. leakage instrument on a three-phase installation 
may be of some use for comparison. 

The instrument is fixed near the switchboard of a plant 
which consists of a 225-Kw. generator, working at 440 volts 
from three-quarters to full load, by driving 10 motors of 
various sizes from 74 1.P. up to 50 HP. The cable is taken 
from the switchboard in two mains. The first main, A, 
consists of— 


1,755 yards of three-core cable... *35 in. 
107 yards 15 in. 
417 yards ‘06 in. 

4,077 yards ‘O1 in. 

6,356 yards 

Main B consists of :— 
125 yards of three-core cable ... 20 in. 
56 yards "125 in. 
90 yards 062 in. 


271 yards 
Readings taken with both A and B mains in circuit and 
plant at work :— 


Normal point Nil 

Phase A... 33 milliamperes 

Phase B se... 33 

Phase .. 34 is 
Readings taken with only B main in circuit :-— 

Normal point Nil 

Phase A : 21 milliamperes 


1 cannot understand why there is no reading on the 
normal point of the instrument when there is a reading on 
each phase separately, and in order to test the instrument I 
had A cable switch disconnected, and, with B switch in, each 
core Was earthed by connecting one of the motor fuses to 
earth with the following results :— 
Readings with phase A connected to earth :— 


Normal point 50 milliamperes 


Readings with phase B connected to earth :— 


Normal point 50 milliamperes 


- Readings with phase C connected to earth :— 


Normal point 50 milliamperes 


Me 50 milliamperes 


Ishall be glad if any of your readers can enlighten me 
on the subject as to why there is no reading on the normal 
point when there is a deflection shown on each of the phases. 

Mining Engineer. 

August 22nd, 1905, 


Some Arithmetical Questions for Mr. Byng. 


Seclusion among the Cotswold Hills with an injunction 
against business worries, including the reading of my 
weekly Review, is the reason why I have not been 
able to take earlier notice of the questions addressed to me 
by your correspondent, Mr. Pollard-Digby. 

Mr. Digby refuses to accept without question my state- 
ment that the General Electric Co. could undertake to 
employ 2,000 additional workmen if Protection were given 
to them. I. could refer Mr. Digby to hundreds, perhaps 
thousands of your readers who have known me for 25 years, 
and would accept such a pronouncement of mine as an 
unquestionable dictum. 

Let me give your correspondent the assurance that I haye 
inade this statement with due deliberation, based upon the 
actualities of our business, and more, I will add to its 
significance. I will tell him that my firm would find employ- 
ment for a large number of additional workmen to-day, but 
is prevented by the exigencies of our Free Trade policy. 
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I could’ leave the matter at this, but I appreciate Mr. 
Digby’s motives, and will try, therefore, to follow his train 
of thought and show him wherein we differ. The first 
question he asks me to answer is, whether [ am prepared to 
accept as correct the Board of Trade returns of electrical 
imports and exports ? > 

This is vague, but I conclude from the rest of his letter 
that he means to ask, whether I take these returns as correct 
and truthful indications of the state and tendency of the 
electrical industry ? My answer is that I do not. 

Mr. Digby is a statistician, and has before now published 
tables based upon these trade returns, and arrived at con- 
clusions without stopping to consider their limitations and 
haphazard origin. His “foundations being incorrect, his 
conclusions become misleading. 

I will state a few reasons why I think our Board of Trade 
returns unreliable as a basis of trade policy. Although the 
figures given bear the stamp of office, the quantities, values 
and origins of manufacture are based upon data far from 
official. 

There can be no doubt that the importation of goods 
properly belonging to the electrical trade is much greater 
than shown in these returns. I have watched them for 
many years, and am aware of such Custom declarations as 
glassware for incandescent lamps, earthenware for insulators, 
metalware for meters, &c. Importers make their declarations 
with a view .of ‘obtaining cheap freight rates, not to supply 
statisticians with figures to play with. The declarations of 
value are also given, mostly for purposes of insurance, often 
wide of the real value. 

Many millions’ worth of goods are exported annually from 
these shores as being of British origin of manufacture, but 
theyare not so. Silk, woollen, leather, fancy goods are imported 
from abroad, warehoused here, placed into English boxes, 
stamped with English labels, and, when re-exported, the 
Customs assume them to be British. Foreign locks, stocks 
and barrels make English guns: silk, frames and _ sticks 
come from abroad to be stitched into English umbrellas. 
And thus thousands of articles, including electrical apparatus, 
are declared as British, yet not 10 per cent. of British 
labour has been expended upon their manufacture. 

Intrinsically, therefore, these trade returns are unreliable, 
and, of course, they give us no indications of conditions of 
sale or profit. To indulge in speculations as to the state and 
prospects of our industries upon figures of such limited scope 
and accuracy is worse than useless, it is misleading. 

It would be a pity to write to you a long letter without 
amoral. The moral to my mind is this: The burning 
question of our unemployed should be decided by the man who 
employs—the employer. But no—if he dares to give advice 
and to point to what he considers the only remedy, he is 
met by men, otherwise well meaning, calling themselves 
statisticians, politicians, labour leaders, or what not, and 
these gentlemen tell him that they know more about his 
business than he does himself. 

G. Byng. 

Cranham, Glos., Avgus/ 21s/, 1905. 


Method of Testing for Insulation of Overhead Network. 


Apropos of au article on “The Prevention of Overhead 
Accidents,” by Mr. R. N. Tweedy (ELectricaL Review, 
August 11th), a correspondent, Mr. 8. Worthington, who 
omits to send his address, forwards a description of a test 
box, which could be used as follows :-— 

“Ist Test.—From line to span wire, that would give you 
any leak on the Brooklyn strainer. 

* 2nd Test.—-From span wire to pole, that would give 
you any leak on the insulator bolt. 

“ By this test:it would be impossible to do any damage at 
the power station, as the s.p. fuses in the case would blow 
first. 

“This could be a week-end test, as it would not interfere 
with the traffic.” : 

The test box is a wooden cne, measuring 9 in. x 9 in. x 
4 in. ; two 250-volt incandescent lainps in series are fixed 
inside, and connected through two single-pole fuses to two 
suitable terminals at opposite ends of the box. 

From these terminals the testing leads would be run. 


In the front of the box, opposite the glow lamps, two 
small glass or mica windows are provided for observation 
purposes, 


And So Say All of Us. 
Quoted by Power from an Alabama paper :-— 
Here Too! 


Some fool fellows cuss us for things we publish. Great Scott! 
They ought to know some of the things we do not publish. 


ELECTRIC POWER IN GERMAN COAL 
MINES. 


In an interesting paper read before the Mining Institute of Scot- 


land, Mr. KE. O. Foster Brown describes some of the electrical . 


power installations at German collieries. 

Of the three principal coal mining districts, Westphalia, Silesia 
and Alsace-Lorraine, Westphalia appears to have made the greatest 
strides in experimenting with and applying electricity for mining 
purposes, although, in the author's opinion, the conditions prevail- 
ing there appear to be scarcely so favourable for its adoption as in 
Silesia. In Westphalia the seams are fiery, but boiler coal is of 
much greater value than in Silesia, so that any saving of power is 
an important economy, and there is also probably more capital 
available for expenditure on new plant in that district. 

The system of current used .for general purposes at all of the 
newer plants is, with rare exceptions, three-phase. ‘The central 
power houses of the newer plants are well built and roomy, and 
fitted up in some instances on a most lavish scale.” Whilst no doubt 
it is very nice to have engine rooms well fitted up, to do so on a 
* lavish scale ” is scarcely what an English engineer would care for ; 
he would no doubt preter to spend the money over the machinery. 
Power houses are no better with stained glass windows and beautiful 
tiled walls and floors. 

At coking collieries there is a tendency to take gas from the 
ovens, which after purification is uséd to drive gas engines; and it is 
stated that the power generated by this method, as compared with 
that of burning the gas under boilers and generating electricity by 
the steam so raised, is rather more than double. 

The voltage varies very much with the conditions; for three- 
phase current it is not, as a rule, less than 1,000 volts; usually it is 
2,000 or 3,000 volts, and sometimes 5,000. Continuous current 
does not, as a rule, exceed 500 volts. The three-phase high pressure 
current is, in the majority of cases, transformed down to 200 or 
300 volts at the motor. s 

The-purposes to which electricity is chiefly applied may be stated 
roughly, in their relative importance, as:—Pumping, ventilation, 
winding, haulage, coal-cutting and air-compressing. With regard 
to pumps, the tendency in plunger pumps is to increase the speed 
to the utmost limit of practicability, so as to drive with slow direct 
connected motors and eliminate the use of gearing. The pump of 
the future, however, appears to be the centrifugal type. Whilst 
the efficiency is not so high as that of the plunger pump, other 
advantages, such as less cost for the same capacity, less space oceu- 
pied, less attention, lubrication and repair, and more particularly 
its suitability for driving by electricity, as both pump and motor 
give the best results when working at a high speed, more than 
counterbalance the lower efficiency. Centrifugal pumps are already 
extensively used for high-as well as low lifts, and give excellent 
results when used for sinking purposes. 

As an instance showing the small attention required for elec- 
trically-driven Ventilators, the author says:—‘“‘The Reatean 
fan. . . . at an isolated ventilating shaft belonging to the 
Saar-Mosel “Colliery Co. displaces 110,000 cb. ft. of air per minute, 
and is driven by ‘a three-phase motor of 5,000 volts, keyed direct 
on the fan shaft; running at 300 r.p.m. The door of the ventilator 
house is kept locked; every three weeks the motor is cleaned, 
which takes two hours, and every three months fresh oil is put into 
the bearing cups, otherwise no one goes near the house. The fan 
has been running satisfactorily and continuously for a year under 
these conditions. Comment is needless ! ° 

As to winding engines, the author says :—‘‘ Winding engines of 
high power have only lately been erected at one or two collieries, 
but a number of smaller engines, chiefly constructed on the Ilgner 
principle, are working at subsidiary shafts, where they are mainly 
used for lowering men and material.” As is now well known, 
the two larze winding plants erected in Germany are at the 
Preussen II, Colliery, Westphalia, and the Zollern II. Colliery, 
Westphalia. 

At the former, the winding engine is placed in a house close 
to the generator and winds with a Kepe pulley; it is driven 
by a three-phase slip-ring motor keyed direct on the shaft. 
The generating plant for supplying power to drive the winding 
engine consists of two cross-compound horizontal steam engines, 
each driving a three-phase alternator of .2,000 volts at 86 to 94 
rp.m. The winding engine appears to be under good control 
and winds satisfactorily, but the effect of-this system on 
the generator engines is not ideal. Between winds, the 
generating steam engines are running at 94 ‘r.p.m. with only 
sufficient steam to overcome the friction .of the working 
parts at that speed; on starting to wind, their full power and 
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something more is required of them, and they take their full 
steam and lose 7 or 8 r.p.m. in speed almost instantaneously, 
gradually regaining their full speed as the wind proceeds and the 
demand for power lessens. Near the completion of a wind, full 
power is usually required in the opposite direction for braking 
purposes, and the same thing takes place although the engines are 
fitted with sensitive governors. Under such conditions this type 
of electric-winding engine is not likely to prove successful; but, on 
- the other hand, if the generating station were very large and sup- 
plied power for a large number of other purposes, the effect of 
starting the wind would be barely noticeable on the steam engine 
‘driving the generators. It is unlikely that—except for very small 
winding engines—three-phase current will be applied to motors 
directly driving the winding drums, and where three-phase current 
can only be supplied, this will be converted into continuous current 
by means of a converter fitted with a heavy fly-wheel. 

At Zoliern II. Colliery the winding engine is constructed 
on the now well-known Ilgner system. An elaborate electric pliant 
has been erected, the interesting characteristic of which—compared 
to others recently erected—is the exclusive use of continuous 
current and the shunt regulation of the motors. The winding 
engine is at present winding 1,200 tons of coal in 12 hours 
from a depth of 918 ft. This type of winding engine, although 
more costly than the type in use at the Preussen II. colliery, 
has a great advantage in demanding an almost constant instead 
of an intermittent load from the generators, at the same time 
being under very efficient control. 

The question of electric or steam winding resolves itself into one 
of £.s.d. Ifthe saving in fuel will more than cover the interest on 
the extra capital required to install the plant, more depreciation 
and upkeep required with more delicate machinery, then by all 
means install electric winding plants; but, on the other hand, if 
the saving will not be large, as when the fuel is of little or no 
value, then keep to the steam engine, but installa good one. As 
Mr. Forster says :—‘“‘ Until electric winding engines of a large size 
have been conclusively proved to be as reliable and efficient as 
steam engines, and at the same time show a substantial saving in 
fuel and upkeep, sufficient to repay the original capital outlay, elec- 
trical power is not likely to be applied . . . . where the 
winding engines consume the largest proportion of power required 
for working the colliery.” Further, compared to collieries in this 
country, both the Preussen and the Zollern collieries are small as 
regards the output. An English engineer would expect at least 
double the output in the same time for probably only a small 
portion of the outlay invested at the Zollern colliery. 


PELTON WATER-WHEELS FOR ELECTRICAL 
PURPOSES. 


AxrHouGH Britain has not been overburdened with natural water- 
powers of any magnitude, there are yet numerous locations in which 
water-power may be used to advantage. In this connection, the 
following particulars of a 25-B.H.P. tangential water-wheel of the 


Fic. 1.—WaAtTER-DRIVEN CHARGING SET. 


Pelton type, constructed for the Cyanide Plant Supply Co., Ltd., of 
London, by Mr. Percy Pitman, of Bosbury, Ledbury, will be of 
interest :— 

The wheel, which is illustrated in fig. 2, will be direct coupled to 
an alternator. It consists of an accurately balanced stee i 
42 in. diameter, with a series of close-grained cast-iron or phosphpr- 
bronze buckets bolted to the periphery. ; 

- In each the front lip and dividing wedge are ground to knife- 
edges, and the weights of the respective buckets‘are equalised for 
the purpose of obtaining an accurate balance. 

The wheel is mounted on a forged-steel shaft, and runs ina 


timber casing, erected on the site. The wheel operates at 658 r.p.th. 


a, 


under a head of 625 Ib. per sq. in., and its efficiency reached 85 per 
cent. under full load, the speed regulation being within 2 per cent. 
by means of the governor fitted. a 

In addition to the type of wheel described above, the firm 
specialises in small water-motor driven charging dynamos, such as 
is illustrated in fig. 1. 

These little combinations consist of a “ Hector” water-motor 
direct-coupled to a small dynamo, the latter wound for charging 
small accumulators. The water-motor is adapted for coupling to an 
ordinary }-in. house service pipe, and to meet variations in water 
pressure three interchangeable nozzles are provided. ie 

The makers claim for these small charging’ sets that they are 
very convenient and safe for such purposes as charging small 
accumulators for motor cycles and cars, and are, moreover, specially 
adapted for use in private houses. 

The firm makes a speciality of all classes of low and high pressure 
Pelton wheels. 


EASTBOURNE CORPORATION MOTOR 
OMNIBUS ACCOUNTS. 


Our esteemed contemporary the Commercial Motor published last 
week a statement of accounts of the Eastbourne motor omnibus 
undertaking up to March 31st, 1905. As authentic figures in this 
connection are few and far between, we reproduce the principal 
items below :— 


Total revenue, including £57 for advertising, &c. 6,062 
Working expenditure .. 5,506 
Balance, being gross profit 556 


The financial repayments were :—As to sinking fund £558, and 
interest £168, making a total of £726; and the result of the year’s 
working was thus a loss of £170. 

The service consisted of 10 ’buses working over some 7 miles 
of route, and our contemporary complacently remarks that the 
total cost per car or ’bus-mile was “only ” 10°67d., or, allowing for 
extra depreciation in respect of single-deck vehicles, this becomes 
11°42d. per ’bus-mile, “a result which is borne out at Birmingham 
and elsewhere,” but which, in connection with an electric tram- 
car with its far greater earning capacity, would lead the average 
tramway manager to thoughts of suicide. 

Accepting the figure of 10°67d. per ’bus-mile, this corresponds to 
some 136,000 ’bus-miles per annum, and an analysis of the prin- 
cipal items of working expenditure shows that wages and salaries 
amounted to 3°2d per ’bus-mile ; renewals and repairs of bodies «nd 
machinery to 1°5d., tire repairs to 2d., petrol and lubricating oil, 
&c., to 2d., depét expenses to ‘3d., and sundry expenses to ‘7d.; 
striking figures which speak for themselves, and which do not allow 
for the heavy depreciation involved in this kind of work. 

As to whether an electric tramway service over a similar extent 
of route would have shown better results, given efficient manage- 
ment, there can hardly be any doubt; that it would have involved 


Fig. 2.—25 Petston WatTER WHEEL. 


greater capital expenditure is true, but it is equally true that the 
public would have benefited by a far more efficient service than 
that represented by the above mileage. 

Comment is, however, somewhat superfluous in view of the fact 
that the service has been withdrawn, and the onetime ’buses rele- 
gated to more useful, if more menial, purposes. While fully 
recognising the many useful spheres of the motor ’bus, and render- 
ing to the Corporation all credit for its pluck and enterprise, in 
however a mistaken direction, we do not think that the public 
wants of a popular seaside resort, such as Eastbourne, can or will 
be fully met under present conditions, except by some system of 
electric traction. 
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‘ELECTRICITY AND FIRES. 


[FROM A LEGAL CONTRIBUTOR. ] 
Ir appears to be the fashion at the present time to attribute any 
outbreak of fire which cannot be explained, to the defective insula- 
tion of electric wires and cables. To assert that a fire is caused in 
this way is a simple matter; to disprove the fact is not by any 
means so easy, inasmuch as the electrical installation is necessarily 
destroyed with the fabric of the building. Whatever may be the 
probabilities of the case, it is often found convenient to attribute 
blame either to the persons who put in the electrical installation or 
to the supply company, especially where the premises which have 
been destroyed are not insured. It may be remembered that’ an 
action was recently brought to attach liability to a firm of elec- 
trical engineers for a fire which had destroyed the decorations of a 
ball room. The action was not successful; but it is conceivable 
that circumstances might arise which would bring home liability to 
wiring contractors. In view of this possibility, it may be of 
interest to discuss some of the legal problems which arise. 

(a) Liability of a Wiring Contractor.—As there does not appear 
to be any case in the law reports where a wiring contractor has 
been held liable for a fire traced to defective insulation, it cannot 
be stated that his legal liability has been accurately defined. 
Nevertheless, on general principles it is apprehended that where 
a man undertakes to put in wires, it is an implied term that he 
will see to the insulation being safe and sound. If he does not do 
this, he is liable for the consequences ; and if it were conclusively 
shown that a fire was caused by a short-circuit, the wiring 
contractor might be held liable for the damage. In ascertain- 
ing the state of the law relating to electricity, it is often 
necessary to obtain assistance by referring to cases which 
have arisen in ccnnection with the supply of gas. Cases of 
this kind are of some use in this connection. In the 
case of Blenkiron v. Great Central Gas Co. (3 L.T. 317), the 
plaintiff was possesser of certain premises, and the defendant 
was employed in laying on gas to the premises adjoining, and 
he did the work so negligently that the gas escaped and ignited, 
and the plaintiff’s premises were set on fire and burnt down. It 
was held that there was a good cause of action; that it was un- 
necessary to negative negligence in the owner of the adjoining 
house in not putting out the fire before it communicated with the 
plaintiff's premises. While the principle underlying this case 
probably applies to a man who is employed to fit up electric wires, 
it is, of course, clear that proof of negligence, and of the fact that 
the fire was started, would be much more difficult in the case -of 
electricity, but it is submitted that an electric wiring contractor 
may be held liable if his negligence be proved ; and this whether 
the ic is supplied from public mains, or from a private 
supply. 

(b) Liability of a Company or Local Authority Supplying Elee- 
tricity—The next question to consider, is whether and how far a 
company or local authority supplying electricity under the terms 
of a provisional order may be held liable for a fire upon a con- 
sumer’s premises. Much appears to depend upon whether the 
undertakers (to use a collective word) are responsible for the 
actual installation on the consumer’s premises. 

If a company (or a local authority) carry out this work, their 
liability will be co-extensive with that of the: independent wiring 
contractor, whose position has already been considered, subject to 
this, that a local authority will be entitled to the benefit of the 
Public Authorities Protection Act, 1893, which provides that an 
action of this kind shall be brought within 6 months of the date of 
the alleged injury, and that, if the local education authority are 
successful, they may be entitled to costs on a higher scale. 

The liability of “undertakers” is not, however, restricted to 
cases in which they have supplied wires and fittings to a consumer. 
The Electric Lighting Acts expressly provide that they shall be 
liable for any negligence or nuisance in the supply of electricity, 
and this liability is strengthened by the Board of Trade, R. 36, of 
which provides that:—‘‘The undertakers shall be responsible for 
all electric lines, fittings, and apparatus belonging to them, or 
under their control, which may be upon a consumer’s premises, 
being maintained in a safe condition and in all respects fit for 
supplying energy.” So, if they merely hire fittings, &c., to a con- 
sumer, they are liable. . Rule 37 provides that :—“ In delivering 
the energy to consumers’ terminals the ‘undertakers shall exercise 
all due precautions so as to avoid risk of causing fire on the pre- 
mises.” 

It may be inferred, however, that undertakers are not insurers ; 
they must be proved guilty of negligence before they can be 
charged. Reverting to “ gas cases,” we find this principle clearly 
established. 

In Holden v. Liverpool Gas Co. (1846) (3 C.B. 1), a gas company, 
incorporated by Act of Parliament, had for some years, supplied 
gas to a house belonging to the plaintiff, the only means of shutting 
it off being by a stop-cock within the house, the key of which was 
kept by the occupier. The last tenant, on quitting, gave notice 
to the company that he should not require any further supply ; and 
one of the company’s workmen, at his request, removed a chan- 
delier from one of the rooms, leaving the end of the pipe properly 
secured. The internal fittings were the property of the 
plaintiff. Whilst the house remained untenable, the gas by some 
unexplained means escaped, and an explosion took place, by which 
the house was considerably damaged. In. an action for 
damages brought against the company, alleging a breach of 
duty on their part in not taking proper means to prevent the 
influx. of gas into the house, it was held that a non-suit 
was rightly directed on the above facts. Again, in an action 


against a gas company for negligently allowing the. escape of gas 
from their main into premises where lights were known to be 
burning, it was shown that the gas found entrance through an open 
window nearly level with the trench from the main, after a hole 
had been made in the main for the insertion of the service pipe. 
It was decided that even if the jury thought that the gas entered 
in the manner alleged, it was a question for them whether the 
company’s men might reasonably have foreseen it, and were bound 
to have the window closed. 

In Burrows v. March Gas and Coke Co. (1872) L.R. 7 Ex. 96, the 
defendants, a gas company, having contracted to supply the plaintiff 
with a service pipe from their mains to the meter on his premises, 
laid down a defective pipe from which the gas escaped. A work- 
man in the employ ofa gas fitter, employed by the plaintiff to lay 
down the pipes leading from the meter to different parts of the 
premises, negligently took a lighted candle for the purpose of 
finding out whence the escape of gas proceeded. An explosion 
then took place, whereby damage was occasioned to the plaintiff's 
premises, to recover compensation, for which the plaintiff brought 
his action against the defendants. It was decided that the damage 
was not too remote, and that the plaintiff, not being the master of 
the workman, could not be construed as contributing to the damage 
by reason of his act, and was, therefore, entitled to recover. 

In a later case (Henderson v. Newcastle and Gateshead Co. 
(1893) 37 Sol., J. 403), the plaintiff owned-a new house, which was 
divided into two separate flats,an upper and lower one, each flat 
having a separate entrance into the street. When the house was 
built the plaintiff laid a service pipe for gas from the street under 
the hall door steps, inside the wall of the house to the upper flat. 
The tenant to whom the upper flat was let gave notice to the 
defendants, under Sec: 11 of the Gasworks Clauses Act, 1871, 
requiring them to give a supply of gas to the flat. The defendants 
thereupon made the connection by a pipe from the main under the 
street to the service pipe and supplied and fixed a meter in the flat 
and turned on the gas. About an hour afterwards an explosion 
took place, caused by an escape of gas owing to a defect in the 
service pipe, which the plaintiff had laid, leading to the meter. In 
an action to recover for the damage done to the house by the 
explosion, the plaintiff contended that it was the duty of the 
defendants to see that the pipes by which they supplied the gas to 
the flat were fit for the purpose; that as the gas belonged to the 
defendants until it passed through the meter, it was not supplied to 
the flat until then ; and that if the defendants chose to make use of 
a pipe not laid by themselves, it was their duty to test it to see 
if it was in good condition. At the trial, Mr. Justice Collins, as he 
then was, ruled that there was no duty on the defendants to test 
the service pipes, and, the jury having found that the defendants 
had made the connections properly and had not caused the defect 
in the service pipe, judgement was entered for the defendants. 
On motion for a new trial, the Court of Appeal dismissed the appli- 
cation, holding that there was no duty on the defendants to test 
the service pipe laid by the plaintiff, and the case was distinguished 
from Burrows v. March Gas Co., where the service pipe was sup- 
plied and laid by the gas company. ‘ 4 

A gas company are bound to keep up such a reasonable inspection 
of their mains and pipes as may enable them to detect when there 
is such an escape of gas, by fracture or imperfection of pipes, as 
may lead to danger of an explosion; and if an explosion takes 
place from a fracture or defect which has existed for several days, 
during which time it has also been discoverable by reason of the 
smell of the escaped gas, and would have been discovered by 
proper inspection, that is evidence of negligence on the part of the 
company ; nor is it enough to relieve them from liability that, upon 
notice of the escape, they sent a workman to repair the defect, he 
arriving too late to do so. (Moss v. Hastings and St. Leonards Gas 
Co. (1865), 4 F. and F. 324. é 

Where electricity is thus supplied—viz., under Sec. 4 of the 
Electric Lighting Act, 1888, the Board of Trade rules provide 
that:—‘‘The owner shall be responsible for all electric lines, 
fittings and apparatus belonging ,to him, or under his control, 
which may be upon a consumer’s premises being maintained in a 
safe condition, and in all respects fit for supplying energy.” The 
expression “ owner” means any body or persons owning or using, 
or entitled to use, any electric lines or works, upon whom notice 
has been served by the Board of Trade requiring that such 
electric lines or works shall be continued and used only in 
accordance with the rules of the Board. ‘The liability of an 
“owner” in these circumstances is. very. similar to that of an 
ordinary “undertaker,” but here again the owner is only liable 
(under the rules) if the lines on the consumers’ premises remain his 
property. Where, however, he acts as “wireman” and supplies 
the fittings, there will be upon him an implied obligation to provide 
wires and fittings which are free from defects. : 

While the cases above referred to make it clear that electrical 
undertakers may be held liable for damages caused by fire, they 
also appear to establish the fact that the existence of a fault must 
be proved. 

(c) Liability of Persons who supply Electricity otherwise than under 
a Provisional Order.—As is well known, it is competent for any 
person tosupply electricity to his neighbours without statutory 
power subject to certain rules made by the Board of Trade. 

One other branch of the subject demands consideration. Assume 
that there is an accumulation of gas in a street box, and an 
explosion takes place, can an electric supply company whose mains 
run through the box be held liable? This is a nice question, the 
answer to which must depend upon the particular facts. Suppose a 
person passing by in the street were injured in such an accident, 
whom would he sue? It is apprehended’that if he could show that 
the explosion was caused by faulty insulation giving rise to a 


299 | 
il 
| 
aa 
§ i” 
| 
q 
q 
3 
2 
> 
8, and eS 
year’s 
— 
miles 
it the 
for 
comes 
ham 
tram- 
erage 
ids to 
prin- 
laries 
s and q fe 
oil, 
“7d. ; 
sllow 
j 
lage- 
ved 
~ 
if 
he 
an 
ly 
in } 
lie 
ill ; 
of ; 


300 HE ELECTRICAL REVIEW. [vol. 57. No. 1,448, Avavsr 25, 1905. 


short circuit, he could bring his action against the electrical 
company, for although it was negligent in the gas company to 
let their gas escape into the street’ box, the spark was the 
causa causaus of the explosion. Whenever these cases have arisen, 
however, the issue has generally been complicated by the fact that 
the plaintiff was wholly unable to prove that a spark was the real 
cause of the explosion, 


BUSINESS NOTES. 


Adjustable Lantern and Scale Stand for Reflecting 
dGialvanometer.—The use of transparent scales for reflecting 
galvanometers has become common, as they are much more con- 
venicnt to read than the opaque scales, and several forms of lanterns 
have been devised for utilising incandescent lamps for illuminating 
the galvanometer mirror. For zero measurements it is suflicient to 
use the image of the filament projected on to the scale, but for 
accurate readings a circular disk crossed by the image of a fine wire 
or of a scratch on the lens, is preferable. Now, with an ordinary 
incandescent lamp, it is not casy to obtain an illuminated disk, 


owing to the thinness of the filament, which, when projected by a 
lens on to the galvanometer mirror, fails to cover it uniformly. 
With «a Nernst filament, however, owing to its increased thickness 
and luminosity for a given length, a very much more brilliant image 
ean be obtained on the scale. To utilise the filament in a convenient 
form, a lantern (fig. 1) has been devised by Mr. R. W. Paul, to contain 
the “pattern B” Nernst burner, complete with cut-out and resistance, 
connection to the burner being made by a socket and flexible cord. 
The lantern is provided with adjustments in all directions, in order 
to enable the spot to be quickly focussed, and is well ventilated to 
prevent overheating, a handle being also provided by means of 
which it may be adjusted while warm. The lens is fixed in a sliding 
mount, enabling the lantern to be piaced at any convenient distance 
from the galvanometcr, so that thesSize of the spot may be regulated to 
suit the circumstances under which it is being used. A spot of light of 
3 or 4 in. diameter, may easily be obtained for use with a large scale 
in a lecture theatre. When placed in a line with the scale with 
which it is being used, so as to give a spot of about 1 in. diameter, 
the brilliancy is such that it may be read in full daylight with the 
greatest ease. A suitable transparent scale, with vertical and hori- 
zontal adjustments, for use with the lantern is illustrated in fig. 2, both 
lantern and scale being supplied by the same maker, Mr. Ronenr W. 
Pau, Newton Avenue Works, New Southgate, London. 


Lifeguard Contracts,—Messrs. Hupson & Bowring, 
Lrp., of Manchester, have received the following orders for life- 
guards from the Brush Electrical Engineering Co., Ltd.:—Derby, 
Leamington and Warwick, Gosport, and a further 50 sets for 
Belfast, and from other car-builders for Lancaster and Sunderland, 


The World's Copper Output,—Atatistics of the pro- 
duction of copper throughout the world in 1904, now for the first 
time available, show that the total -_— was 628,200 tons, as against 
585,100 tons in 1903, or an increase of 7 per cent. In spite of the 
large r demand, therefore, production was kept at a normal level, 
the average annual increase for the decade being 7} per cent. 
Amcrica continues to maintain its position as the largest individual 
contributor, its proportion of the total being 55 per cent., as dom- 
pared with 53 per cent. in 1903, .The mines of the States, there- 
fore, despite the alleged restriction of output, not only keep pace 
with other countries, but improve their showing. The relative 
increase i4 the American output last year was 11 per centi, as 
against 6 per cent, in 1903, and compares with an annual ay erage 
of 8} per cent, for the ‘decade, The Boston News Bureau, a 
recognised copper authority, commenting on the figures, says that 
there is clearly no warrant for appreheusion of au over supply. The 


normal increase in consumption is 10 per cent.,.-and while the 
average advance in production remains at-7 per cent., it is plain 
that the demand is increasing faster than the opening up of new or 
bigger sources of supply. On the other hand, all possibility of a 
shortage is automatically stopped by higher values, every fraction 
of an advance beyond 15 cents in the selling price checking 
absorption, so that a rising market sooner or later brings about its 
own readjustment to normal conditions.—Financial Times. 


Fire Alarm,—An ingenious device has been introduced 
by Messrs. Austin & Co., of 8, Leadenhall Street, E.C., for assist- 
ing in the speedy extinction of fire and the safety of human life. 
It consists of an automatic fire alarm bracket, provided with an 
electrical contact arrangement, so that directly the extinguisher is 
lifted off the bracket to put out a fire, an alarm is automatically 
given at any desired number of points, where indicators are also 
situated to show the locality in which the outbreak has occurred. 
The utility of the device is obvious. 


Lamp for Temporary Lighting.—Messrs. 
Dawson, Lrp., of 8, Berners Street, W., have recently become sole 
licensees for the patent lamp for temporary lighting, shown in the 
accompanying illustration. This lamp has been improved by 
Messrs. Dawson since it was placed on the market by others at the 
time of the Coronation, the improvements including the insertion 


Lamp ror TEMPORARY LIGHTING. 


of spring contacts in the top. It may be remembered that the 
lump is fitted with a patent china cap having two grooves in which 
are the contacts, separated by a china wall rising above the level of 
the cap. Over the grooves passes a plate, slotted to fit over the 
insulating china wall. In the centre of this insulating wall is a 
small hole. When the wires have been laid in the grooves, the 
plate is slipped over and held in position by a small plug, or cotter 
pin. <A good many of these lamps have been supplied for the pur- 
poses of temporary illuminations. 


Underfeed Stoker Contracts,—The following contracts 
for stokers have been booked by the UNDERFEED SrToKER Co., 
Lrp. :— 
North Metropolitan Electric Supply Co. — Stokers for Davey - Paxman 
Economic boilers. 
Stepney Borough Electricity Departinent.—Stokers for Babcock & Wilcox 
boilers. 
Smithfield Markets Electric Supply Co.—Stokers for Davey Paxman boilers. 
Borough of Hampstead Electricity Department.—Stokers for two Davey- 
Paxman boilers. 
Charing Cross, City and West End Electricity Supply Co.—Stokers for water- 
tube boilers. 
Army and Navy Co- “nadia Electric Generating Station,—Stokers for Cornish 
and Laneashire boilers. 


Electromobile Trials.—Some long-distance trials of 
electrical motor vehicles were last week carried out by Mrssrs. A. 
VeEDRINE & Co., of Neuilly, who submitted two cars—a three-seated 
cab and a four-seated coup¢-—to run from Paris to Trouville, a 
distance of 130 miles. The cab was fitted with a battery of Agathos 
accumulators of 250 ampere-hours capacity, and w eighing 700 kilos. 
The coupe weighed complete 1,800 kilos, ‘of which 550 kilos was 
represented by the 210 ampere-hours battery. The vehicles left 
the club house of the French Automobile Club in Paris early on 
Saturday morning last, and ran to Evreux, 624 miles away, without 
a stop. Here the batteries were rech: reed, that of the cab in 
3 hours 30 minutes, and that of the coupe in 2 hours 45 minutes. 
Afterwards the journey was continued to ‘Trouville, which was 
safely reached by both vehicles. The speed of the coupé is stated 
to haye aye raged 16°8 miles, and that of the cab 21 miles per 
hour, 


Exports of British Electrical Machinery,—A_ very 
gratifying increase is. steadily taking place in the exportation 
of electrical machinery from this country, For the seven 
months ending with. July. the exports have aggregated 
£387,033, as against only £264,349 in the corresponding period of 
last year, 
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Consular Notes.—Iraty.—lIn no other country is the 
problem of the use of the available water-power for the production 
of electrical energy of such vital importance as in Italy, which 
annually pays away the sum of akout 150 millions of lire (about 
£6,000,000) to foreign countries for the supply of the coal necessary 
as fuel. : 

The Austro-Hungarian Consul-General at Mailand, in a recent 
report to his Government, states that according to the particulars 
published by a commission appointed in 1898 to inquire into the 
question, there are in Italy in 58 provinces, 24,486 waterfalls from 
mountain streams and torrents (excluding the smaller branches of 
these falls) with a potential of 2,642,000 H.p. annually. These 
mighty sources of power are not in inaccessible districts, and are 
not, moreover, confined to any few districts, but are scattered over 
the whole of the provinces ‘in almost the same proportion as the 
density of population. North Italy, which has 36°41 per cent. of 
the total population, possesses 38°37 per cent. of the total water- 
power, Middie and South Italy with 24°39 per cent., and 25°89 per 
cent. of the population have, respectively, 26°06 per cent. and 30°07 
per cent. of the water-power. Only Sicily and Sardinia, with 
10°86 per cent. and 2°43 per cent. of the population respectively, 
are lacking their share of water-power, their quota only amounting 
to 545 per cent. and ‘07 per cent. respectively. 

From studies already made, it is estimated that the Tiber could 
produce 500,000 u.p., of which only 100,000 H.P. is at present used. 
The Rivers Garigliano, Volturno, Sarno, Tusciano and Sele, could 
produce 180,000 H.P., of which only 35,000 H.p. is at present used. 
The waterfalls Marta, Fiora, Ombrono, Arno, Serehio, and other 
smaller falls, could produce 75,000 H.p., and only 15,000 H.p. is 
used, whilst the Rivers Aterno, Pescara, Sangro, Salino, Vomano, 
and Tronto could produce 212,000 u.P., of which only 25,000 H.P. 
is in use. The above rivers could, therefore, produce altogether 
767,000 H.P., of which 592,000 H.-P. is unutilised. 

The chief drawback to the extension of the use of water-power 
is said to be in the law governing the concessions which provides 
that the concessionaire shall hold exclusive rights for at least 30 
years, on payment of 3 lires (2s. 5d.) per H.p. annually to the 
Government. The concession is renewable at the end of 30 years, 
provided the water-power has been well utilised. The Government 
had grave fears that the hydraulic wealth of the country would be 
in the hands of private owners when electric traction was to be 
adopted for the railways. Consequently, in 1898 a circular was 
issued to the effect that.no concessions were to be granted for such 
water-powers as might in future be required for the production of 
energy for.railway traction. As there is scarcely’ a water-power 
which could not be used for this purpose, this circular met with 
great opposition. Protests were laid before the Government, and 
proposals have been made to modify the law. Nevertheless, the 
steady increase in the use of hydraulic power shows that capitalists 
have grasped the fact that there is a great future for the electro- 
technical industry in Italy. 

The first water-power plant in the country was erected by a 
British-Italian company. The power was conveyed from Tivoli to 
Rome in order to replace the steam plant which had been used 
since 1886 for the purpose of lighting the city by electricity. The 
water-power used amounted to 2,000 wp., with a current of 
2,000 volts. After the establishment of this plant, a second was 
soon erected, also to supersede a steam plant which had been used 
for lighting the town of Mailand. The energy was supplied from 
a waterfali of the River Adda, from 25 to 29 metres high, which, 
by means of a canal, was made to supply the seven turbines of the 
station with 45 cb. metres of water per second. The power used is 
15,000 H.P., with a three-phase current of 3,000 volts from collector 
to collector. Part of the electric energy is used for lighting the town, 
part for industrial purposes, and part for the tramway system of the 
town and district. 

A still greater work is that of Vizzola, on the Ticino. Fora long 
time the great water-power of the Ticino, from its source to its 
junction with the River Po, had been used for irrigating the fertile 
lands around, but. in 1889 the idea was conceived of using the water 
for power purposes. In the course of the winter of 1898 works 
were begun, and in a little more than a year were completed. The 
works consisted of a canal delivering 80 cb. metres per second 
into a beck, from which 12 steel pipes about 24 to 28 metres high 
delivered the water to the turbines at the rate of from 63 to 
75 cb. metres per second. The turbines, manufactured by Riva, 
Monneret & Co., of Mailand, and the German house, J. M. Voith, 
are coupled direct with Schuckert three-phase generators at 11,000 
volts. On the whole, this constitutes the most powerful water- 
power plant in Europe. The Vizzola plant is, however, not only 
remarkable for the power of its machines, but also for the vast 
expanse of country to which energy is supplied. Situated in the 
middle of an industrial district of Northern Italy, it. supplies 
current to 70 communities, north as far as Varese, a distance of 
35 kilometres; west to Lomazzo, 40 kilometres; and south to 
Turbigo, 15 kilometres ; the whole length of cable is 188 kilometres. 
For the most part individual consumption is small, but there is 


of 700 H.p. The power station of Vizzola, however, soon found 
itself unable to supply all the energy for which there was demand. 
Consequently, the “ Societa Lombarda per distribuzione di energia 
elettrica” established a second station at Turbigo, which 
utilised the water-power of the Ticino, or rather of 
the Nayiglio grande, This navigable canal, which waters 
about 50,000 hectares of land in the Mailand and Pavia 
districts, leaves the Ticino near Tornavento and pours its waters 
into the Mailand canal after a course of 50 kilometres. The water 
leaves the Ticino at 60 cubic metres per second; the fall is 355 
metres, so that in a length of 30 kilometres between Tornayvento 
and Abbiategrasso, 16,000 n.”, could be utilised, A concession was 


granted for this power in 1899, but was not utilised, until in 1901 
the Lombard Co. acquired the right to use 5,000 H.p. in the first 
7 kilometres of the canal. The works have now been completed, 
and the station supplies a triple-current of 1,500 H.p. The energy 
is used only for industrial purposes in the district. Moreover, a 
plant has been erected at Castellanza for reserve purposes. This 
company has also entered into combination with a Basle company, 
which holds a concession for use of the waters of the Poschiavino 
mountain stream (20,000 u.p.). The necessary cables for the 
current have had to be carried over the border, and this “ export 
electrical power” has given rise to great comment in Switzerland. 
Particularly worthy of mention, because of the extraordinary nature 
of the fuel used, is the “Societa della forze idrauliche 
del Moncenisio.” The power is obtained from the Cenischia fall, 
which originates in the lake on Mount Cenis. At present 1,020 
litres per second are used, with a total power of 11,700 Hp. It is 
proposed, however, to use 1,400 litres more. The waterfall is in 
two sections, and only one section (445 metres) has up to the present 
been used. The station, which is at Novalesa, contains five turbines 
of 15,000 H.p. each, with a current of 3,000 volts. The pressure 
is increased to 30,000 volts by means of transformers. The 
energy is conveyed to Turin, 60 km. away. Works are also 
being carried out by the “Societa Italiana per Vutilazione delle 
forze idrauliche nel Veneto,” at the mountain stream of Cellina in 
the Venetian Alps. After their.completion the plant will have 
two plants of 13,000 H.p. each. “At present only one has been 
erected at Malnisio. 

Several other smaller plants are in existence in Italy, but the few 
already described will serve to show that the clectro-technical 
industry of Italy is of vast importance, and is capable of. much 
further development. 


The “Everbrite” Reflector.— The accompanying 
illustration shows an improved type of shell pattern reflector, for 
use with ordinary electric incandescent lamps, which is being put 
upon the market by Mr. F. J. Trrrry, 3, Great Winchester Street, 
E.C. It is known as the “ Everbrite,’ and it consists of a shell- 
shape reflector made of crystal glass with silver deposited on the 


Tus EVERBRITE SHELL REFLECTOR. 


inside surfaces of the two walls. It is claimed tlat this aceessory 
will not tarnish nor deteriorate in appearance, and will give a 
maintained maximum brilliancy for various positions in which the 
electrical engineer and the consumer will find it useful. The 
reflector is easily attached to any lampholder by means of the 
bracket carrier shown. We _ have received one of these 
reflectors, and it commends itself as a cheap and attractive 
novelty. 

Continental Markets for Electrical Goods, — 
German “ industricls” are still exercised over the new commercial 
treaties which have been concluded between so many of the Con- 
tinental Powers. “The Association for Protecting the Interests of 
German Electrotechnies” has recently adopted the following 
resolution :—“ This Association notes the results obtained in our 
new commercial treaties with Switzerland, Italy, Servia and 
Roumania, which lead us to presume that the exportation of 
German electrical products thither will maintain its volume as 
heretofore. ‘The Association, however, deplores the very consider- 
able tariff increases made by Austria-Hungary, and the prohibitive 
character of the most important tariff schedules of Russia, in whose 
markets German dynamos, electric motors and cables will henceforth 
have no sales. The total German exportation to Russia will be 
diminished by one-third. The Association urgently requests the 
German Federal and State authorities to use all efforts for making 
up for this diminished exportation by getting better terms: in the 
treaties to be negotiated. It is to be borne in mind that during late 
years numerous and extensive electrical manufactories have been 
established in various countries, and these, working under mere 
favourable conditions, have’ either made it very difficult for us to 
compete with them, or threaten to tie us up altogether in the near 
future.” According to this, but making due allowance for a slight 
exaggeration of the facts on the part of ‘the Assaciation, the future 
should offer better opportunity for British electrical enterprise in 
many European countries where the Germans have hitherfo 
dominated,—Commercial Intelligence, 
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Trade Announcements.—The works and offices of 
Messrs. Farranti, Lrp., Hollinwood, will be closed from August 


25th to September 4th for the annual district. holiday. Urgent | 


correspondence will be dealt with, but goods cannot be taken in 
during the period. . 

The Stoan Etzorricat Co., Lrp., of 15, Fore Street Avenue, 
E.C., want their friends to know that, in consequence of the 
increase in sale. of “Conradty” carbons, they have had to open 
offices and a warehouse at Manchester, so that they can more 
promptly meet the wants of customers in the Midlands and the 
North of England. They have just issued an illustrated list 


. describing these carbons of various qualities for open, enclosed and 


flame arc lamps, also searchlights and stage:lamps, as well as carbon 
brushes. 


Automatic Point Shifters ——The Dublin United Tram- 
ways Cc. has placed orders for four more of “Tierney & Malone’s 
patent automatic point shifters,” with which that system has been 
partly equipped for some 10 or.12 months, with Messrs. BREcK- 
NELL, Munro & Rocsrs, Lrp., of Bristol. 


Electricity in Indian Mines.,—In regard to the para- 
graph which appeared in our last issue, entitled “Electrical Equip- 
ment of an Indian Colliery,” a correspondent writes correcting 
that portion of the paragraph stating that “this is the first 
mine in India to adopt electrical plant.” - Strictly speaking, he says 
this is not quite correct, as the Kolar Gold Mines, Mysore State, 
lave been using electricity for power purposes very extensively, 
both underground and on the surface, for a.very considerable~ time. 
In these mines there are motors in use on the surface for driving 
hoists, mills, air compressors, &c.—the largest being of 1,000 H.P , 
and there are various sizes driving pumps, hoists, &c., underground, 
the largest at present being 150 H.p. The complete installation on 
the field is about 6,000 H.p. The writer of the original note was 
doubtless referring to coal mining work. 


the name “ Elastophor,” a new 
chemical compound claimed to have all the qualities of india-rubber 
with a greater degree of elasticity, is being introduced into France 
by La CompacGnizk FRANCAISE DE CaouTCHOUC ARTIFICIEL 
“BuastopHor,” of .6, Boulevard de Villiers, Levallois-Perret, 
(Seine). 


The Rating of Machinery: Its Effect on British 
Industrialism.—The following is a copy of a letter being circu- 
lated by the London Machinery League :— 

“It is very evident that there is no adequate conception among 
manufacturers of the serious rating menace which confronts British 
industry—a menace which, if realised, will gravely penalise it in 
competition with our foreign rivals. Should machinery be rated by 
the local authorities? At this moment there is a considerable 
diversity of practice among local authorities—a fact which in itself 
tends to complicate the situation with an’ added element of bitter- 
ness and feeling. Where the local authority is possessed by 
sympathy towards industrialism, the taxation is not. persisted in ; 
where this sympathy and knowledge are absent, the taxation is 
often demanded with rigorous exactitude. It is bad enough that a 
penalty should be imposed on British industrialism, which the 
foreign manufacturer has not to bear; the infliction becomes worse 
when in England itself the tax may be the sequel to municipal 
caprice, to municipal ignorance, and sometimes to municipal 
prejudice. 

“In examining into the history of this question, it is unnecessary 
to go beyond the year 1840. The remarkable development in the 
industrialism of Gréat Britain tenders its absolutely necessary that 
the law in reference to this matter should be made definite and 
clear. The prescient statecraftat that’ period was averse to the 
throttling of the many interest$ involved in this development. It 
was perceived that to continue the old system of rating would mean 
the jeopardy,of the bright commercial. and industrial prospect, 
which was fortunately destined to be realised. Hence .it was that 
the Act of 1840 made it explicitly clear that machinery was not to 
be rated... The phraseology of that Exemption Act was as emphatic 
as could well be devised. It was specifically declared to be abso- 
lutely unlawful for the overseers of any parish, township, or village 
to ‘tax any inhabitant in respect of his ability derived from the 
profit of stock-in-trade or any other property for or towards the 
relief of the poor.’ The phrase ‘or any other property ’ was con- 
fessedly introduced with the view of giving encouragement to 
British Industrialism. 

“The Act of 1840 is an unrepealed Act.- It is still upon the 
Statute Book. It is the last expression of Statute-law in reference 
to the question. That the definite design of the Legislative should 
be over-ridden, that the caprice of a local authority should be 
supreme rather than the explicit anxiety of Parliament, is not one of 
the least perturbing paradoxes of the position. The London 
County Council, which has sought to persuade the local authorities 
of the metropolis to the rate-levying policy—a persuasion which, 
we are glad to be able to. admit, has not always been successful— 
has justified its action by the decision of Lord Esher in 1886.;' We 
make no reflection upon Lord Esher’s distinction as a lawyer and 
his eminence as a judge. At least, however, it is permissible to say 
that the resolve to tax the machinery located in a hereditament— 
machinery other than that actually let with the premises, and 
which would thus be ‘definite part of its ordinary and necessary 
equipment, is due to his ruling. It is the judicial interpretation 
of precedents rather than the anxiety of the Legislative to xhich 
is attributable the creation of the present chaotic situation, a situ- 
ation in which an imaginary boundary line may actually mean 


hundreds, and possibly thousands,-a year to the manufacturer. It 
is to this decision that we owe the astounding fact that a building, 
having but a moderate. rateable value attaching to it, may 
become, the moment it is designed to play a more important 
part in the economy and infustry of the neighbourhood; a 
centre of labour and of judicious distribution of earnest money 
to the working classes, or afflicted with a- harassing tax 
which must cripple it in placing its products both in 
the markets of the world and in the markets of the British 
Islands. Statute law is sympathetic towards industrialism. It is 
the judicial interpretation of that law which is the parent of the 
present harassing confusion and the present conflicting. practice. 
Manchester is exempt from the affliction; the London County 
Couucil would make machinery the basis of taxation and make 10 
per cent. of. rateable machinery the average per centage of gross 
value. Westminster refuses to tax machinery ; Southwark taxes. 
The whole business is, to use a Cromwellian phrase, an ungodly 
jumble, made all the worse by the fact that our Continental rivals 
are restricted: by no such ungenerosity. « . 

“The London Machinery League, which includes many of the 
most distinctive users of machinery in the metropolis—and which, 
I may add in passing, is anxious to secure the alliance of provincial 
industrialists and manufacturers, as well as the membership of all 
London users of machinery—seeks a clear definition of existing law, 
which would harmonise the general policy, and would, of course, 
protect chattel machinery from assessment. In other words, it 
would resort to the:policy of 1840, with the condition that machinery 
attached to the. building and’ necessary to its first equipment should 
be rated. It would render the law no longer susceptible of local 
caprice and prejudice. In this policy it has the support of the 
‘Royal Commission on local taxation, which would exempt from 
assessment, machines, tools and appliances ‘not fixed or only so 
fixed that they can be removed from their place without 
necessitating the removal of any part of the hereditament.’ This, 
sir, is our policy. 

“ Lonpon Macuinery LEaGur, 
“ ARNOLD Goopwin, Hon. Sec. 


“66, Sumner Street, Southwark, 
“London, §.E.” 


- Brush Contracts.—The following contracts have been 
placed with the BrusH ELectrricaL ENGINEERING Co., Lip. :— 


For the Cleveland and County of Durham E.P.D. Co. (per Messrs. Bramwell 
and Harris).—Electric locomotive complete. 

For the Buenos Ayres and Pacific Railway.—One 500-xw. and two 250-xw. 
turbo-alternator sets, each consisting of a Brush-Parsons steam turbine direct- 
coupled to a synchronous alternator by means of a flexible coupling. 

For the Watford U.D.C.—Year’s supply of alternating-current transformers. 


Electrical Contractors’ Profits !—At the Doncaster 


‘County Court last week, Messrs. Fisher Co., electricians, Don- 


taster, sued Birch & Co., Ltd., Rotherham, for £2 12s. 3d. for work 
done. There was a counterclaim for £114s. 6d. for damages. “The 
claim was admitted, and the amount paid into Court. . Mr. Birch, 
managing director of the defendants, said that in 1892 plaintiff 


-went to their works at Rotherham, soliciting. orders, and witness 


gave him an order for the conversion of the -firm’s outside electrical 
lamps from three-light lamps to two-light lamps. Plaintiffs sent a 
youth and a boy to do the work, without proper tools, which witness 
had to lend them: The workmen inflicted damages to’ the amount 
of £1 14s. 6d:—breaking ‘nine squares of glass, valued at 22s. 6d., 
and 12s. for lettering. The lamps were practically ruined. Judge- 
ment was given for plaintiffs on the claim paid into Court; and for 


‘the defendants on the counterclaim. 


Bankruptcy Proceedings.—The_ estates of Robert 


Syxxs (Robert Sykes and Co., electrical engineers, 8, Dixon Street, 
Glasgow) were sequestrated on August 17th. A meeting to elect 

” . trustee and commissioners is to be held on August 29th, when a 
composition may be offered. : 


A. J. Hargis (electrical engineer, trading as A. J. Harris and Co., 


Bradford).—A. receiving order was made on 18th inst. on a 


creditor’s petition. The first meeting. of creditors, &c., is-to be 


-held-on September 5th, and the public examination. on October 4th 
Bradford. 


E. A. Earp. (electrical and general engineer, 12, Palmerston 


Road, Boscombe).—Receiving order made .August 15th on:debtor’s 


own petition.. The first meeting is to be held August 30th at 
Southampton ; public examination, October 4th. at Poole. 
Catalogues and Lists. — Mussrs. R. W. Vicarry 
AnD Co., 91, Foregate, Stafford. —Pamphlet describing the class of 
work undertaken by this firm ‘of -battery experts, who make a 


‘speciality of storage battery, experimental and testing work for 
"electrical contractors, battery users, station and consulting engineers 


and others. A tariff of fees is piven. 

Positive Rorary Pumps, Lrtp., 23, Northumberland Avenue, 
W.C.—Illustrated card of hand, belt, and electrically-driven pumps. 

Universal EvectricaL Manvuracrourine Co., Peckham, 
Picture postcard giving a few particulars regarding the firm’s new 
house fuse boxes. 

Messrs. Ernest F, Moy, Lrp., Camden Town, N.W.—New list 
(No. 8) of continuous-current measuring instruments of small round 
diak and automobile types. Description, tabulated prices and 
dimensional drawings are given: 

Stoan Exxorrican Co., Lrp., London, E.0.—Two new 


illustrated circulars; one describing their Hofmann patent rivets 


and their quick rivet jointer; the other particularising their 

“ clincher”. plug for plugging holes in brick or stone for electrical 

wiring and many other purposes.. 
(Continued on page 307.) 
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THE* FIFE ELECTRIC POWER SCHEME. 


On Tuesday, the 15th inst., an important addition was made 
to the number of electric power supply companies of Great 


Britain, when the 
initial ' generating 
station of the Fife 
Hlectric Power Co. 
was Officially 
opened, 
supply of power 
commenced. It will 
be remembered that 
the Fife Power 
Co.’s Bill was 
passed during the 
Parliamentary ses- 
sion of 1903, the 
company being 
authorised to supply 
power to individual 
consumers outside the 
area of supply of 


existing authorised distributors, and also to supply in bulk to 
authorised distributors within the Power Co.’s area. This area, 
amap of which appears on page 306, includes the whole of: the 
County of Fife, certainly the most important industrial area in 


Fic. 2.—View oF THE ENGINE Room, sHOWING WILLANS-PEEBLES GENERATING PLANT. 


the East of Scotland, its 504 sq. miles being studded with 
collieries, textile mills, brick ‘and lime fields, quarries, and 
engineering and iron works. 
over, so situated as to receive the utmost benefit from an 
electric supply company operating on modern principles, After certain 
for they are for the most part scattered rather than grouped 


Fic. 1,—VIEW oF THE FIFE 


STATION AT TOWNHILL. 


These industries are, more- 


Exectric Power Co.’s 


Prnot ” 


closely round any one centre, a condition pointing clearly 
to high-tension transmission. Another great outlet: which 
the company will, no doubt, find, is supply to local 
authorities mainly for lighting purposes. A glance at the 


map will substantiate 
this, for it will be 
seen that in the 
whole area there 
are at present but 
two towns, 
Kirkealdy and St. 
Andrews, which 
have their own 
generating stations, 
the former hay- 
ing both lighting 
and tramways, and 
the latter lighting 
only, view of 
the great number of 
towns of small and 
medium size in the 
county, fa large de- 


mand may reasonably be looked for from this source. 

It is the intention of the Fife Power Co. eventually 
to build several large stations from which the whole of the 
area can be economically supplied : the first of these, which 


is really a pilot station, is situated at Townhill, near 
Dunfermline, and suggested sites for other stations are at 
Cupar, Leven and Markinch. 

be settled as the business extends. 
limits: have been reached, it is not 
proposed to further enlarge this station, but to lay down 


The exact locations will 
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an-entirely separate new one on a much larger scale with 
bigger units, and so arranged as to lend itself to expansion 
up to 60,000 Kw. capacity. This will give a much more 
homogeneous arrangement and a maximum economy In 
production ; the proposed transmission — pressure being 
11,000 volts. 


‘The Townhill power station (fig. 1) has been built 


Fic. 3.—Vimew OF THE 


and equipped throughout by Messrs. Bruce Peebles and 
Co., Ltd., Edinburgh, to the instructions of Messrs. 


Bramwell & Harris, the consulting engineers to the 
scheme. The present buildings contain space — for 
800 kW. of plant in addition to that now in- 
stalled. The station adjoins branch of the 


North British. Railway, and is, moreover, close to the 
‘Town Loch,” so that the facilities for coal and 
water supply are excellent. The railway runs along a 
high embankment, 
and the coal is 
dumped from the 
trucks into two 
shoots, which deliver 
it into hoppers at 
the foot of the 
bank; these in turn 
deliver into trucks 
running on a_nar- 
row-gauge line 
into the stoke- 
hole. - - The - boiler 
house (fig. 3) is at 
present equipped 
with four large 
Lancashire boilers 
fitted with super- 
heaters, and each 
capable of evapo- 
rating 8,500 Ib. 
of water per hour. 
Each boiler is 30 ft. 
long over the 
end-plates, and 
has a diameter 
inside the shell 
of 8 dt. 6° in, 
the working pres- 
sure being 160 Ib. per sq. in. 

The external diameter of the flues is 3 ft. 75 in., dailies 
to 3 ft. 1} in. at the back. The flues are provided with 
six Galloway tubes placed at angles of 60° alternatively on: 
each side of the vertical centre line. Each boiler is pro- 
vided with the customary valves, pressure and water 
gauges, blow-off cock, &c. The superheater is of suffi- 
cient capacity to impart 60° of superheat to the steam -pro- 


duced by the boiler when evaporating the full 8,500 Ib. 
weight of water per hour. 

The pipework was sub-contracted by Messrs. Bruce Peebles 
to the Sir Hiram Maxim Engineering Co., and is of standard 
construction. The steam main is on the ring principle, and 
is constructed of welded solid-drawn steel. A 7-in., pipe 
leads from each boiler stop valve to the superheater, with a 
by-pass, and this is 
connected to the main 
header in the boiler 
house. Junction pipes 
connect this header 
to a smaller one in 
the engine house, 
steam separators 
being provided at the 
point where the junc- 
tion pipes connect 
with the engine house 
main; the steam is 
taken from the upper 
side of this main 
direct to the separa- 
tors on the engines. 
In the absence of 
condensing arrange- 
ments the exhausts 
of the four engines 
are connected to a 
main exhaust pipe of 
rivetted steel 20 in. 
in diameter, which 
is carried up outside 
the engine house and 
_ _ terminates in an ex- 
haust- head. The water supply is drawn from over- 
head feed tank, which is fed by a Peebles motor- 
driven pump from a reservoir, outside the — station, 
shown in fig. 1. The water can be delivered from 
the overhead feed tank either direct to the boilers 
or through the economiser : the blow-off and feed pipes 
being carried along a trench in front of the boilers as usual. 
lhe boilers are also fitted with injectors, ‘which. act as 
emergency feed appliances. 


4.—SHEWING ARRANGEMENT OF STEAM PIPING AND INDUCED /DRravuGHT ‘PLANT. 


It will be seen from the view of the station 
buildings that a large chimney has’ not been built, 
but in its place an induced draught plant has been 
installed. It is claimed that by this system the steam- 
ing capacity of the boilers is increased considerably above 
normal working capacity without damaging the boilers ; 
moreover, that the cheapest kind of fuel can be thoroughly 
burned, thus: practically abolishing the smoke nuisance = 
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that the dranght being mechanically produced is independent 
of any atmospheric conditions, and that the system is more 
elastic in operation than natural chimney draught, which 
enables the fireman to regulate the supply of steam as desired. 

The plant, which is 
shown in fig. 4, con- 
sists of+ a-Sturtevant 
exhausting fan pro- 
yided with water- 
jacketted bearings, 
by means of which 
the fan is kept in per- 
fect working order 
when handling gases 
at temperatures vary- 
ing from 150° to 
s00° The inlet 
of the fan is con- 
nected to the base 
of the iron stack 
and the outlet is con- 
nected to the stack 
outside the roof of the 
boiler house. Regu- 
lating dampers are 
provided, — arranged 
so that if desired the 
boilers can also be 
worked with natural 
draught. The motor 
driving the fan is pro- 
vided with a patent 
controller fitted with 
automatic no-load 
and over-load_ re- 


4 in. internal diameter, were forced into the top and bottom 
box by hydraulic pressure, che joints being metal to metal. 
Self-acting scrapers with. over-lapping joints and chilled 
edges are provided. The economiser works at an ordinary 
pressure of 150 Ib. 
per sq. in., and it is 
moreover so arranged 
as to deal in a satis- 
factory manner with 
cold feed water, 
water at about 50°F., 
and when supplied 
with water at this 
temperature there is 
no * sweating ” of the 
tubes. 

All the engines are 
of Messrs. Willans 


facture, the main 
engines being of 
the three-crank 
triple-expansion type 
with three cylinders 
per crank, and the 
exciter engines of the 
two-crank compound 
type. Each of the 
main engines is 
direct-coupled to a 
400-KW. Peebles 
alternator giving two- 
phase current at 50 
periods and at a 
pressure of 3,000 


leases, and capable of 
regulating the speed 
of the fan from 350 ‘ 
to 420 rpm. as desired. The fan being connected to: the 
extreme end of boiler flues close to the base of chimney when 
in operation, creates a partial vacuum in the flues, and thus 
draws the air through the tires in the boilers, the desired 
vacuum being maintained according to the speed of the fan. 


Fic. .6.—Vigw BEHIND: MAIN SwitCHBOARD. 


The economiser, which in common with all the other 
auxiliary apparatus, is driven by a Peebles continuous-current 
motor, driven from the exciter sets, is of standard con- 
struction, consisting of 144 tubes arranged in two groups of 
72 tubes each, six tubes wide. The tubes, 9 ft..long and 


SwircHpoarp. 


volts. This output 
is given on the basis 
of a temperature rise, 
after six hours’ full-load run, not exceeding 60° F. As 
regards regulation, the engine governor is so efficient that 
the speed of the set will not rise above, or fall below, the 
normal by more than 5 per cent. momentarily, or 2 per cent. 
permanently when full load is thrown off or on. 

The alternators are of Messrs. Bruce Peebles’ standard con- 
struction with rotating fields. The field poles, which are 


7.—AUXILIARY SWITCHGEAR, 


bolted to the rim of the magnet wheel, are wound with bare 
copper strips cn edge, alternate coils being insulated. by 
special paper. As the windings and field coils all round the 
magnet wheel are in series, and as there is a considerable 
number of turns on each pole, it will be seen that the 
voltage between turns of the winding is very small indeed, 
so that the special paper used provides ample insulation. 
The armatures are stationary, and are built up of 
stampings of soft iron, having’ nearly closed slots formed at 
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the periphery. The windings are disposed in these slots, 
and insulated with Pressspahn, mica and special varnish. 
The two auxiliary units each consist of a Peebles-Willans 
45-KW. 100-volt continuous current generating set: these 


it, a synchronising panel and three complete feeder panels. 
Two sets of bus-bars are provided, the lighting and power 
bars being normally separate. (Either alternator can be 
plugged to either set of bars.:*As will be seen from our 
illustration (fig. 6) of 
the back of the board, 
bars and connections 
of different polarity 
are separated by sub- 
stantial slate parti- 
tions, and fireproof in- 
sulation is used on all 
insulated conductors. 
Each feeder panel 
complete consists of 
three sub-panels, two 
of which are norm- 
ally in use, while the 
third is a spare. 
This third panel con- 
trols an additional 
lead, which may be 
plugged to the bus- 
bars switched 
into service should 
one of the others 
break down. As 
usual, the alternator 
panels are arranged 
on the right-hand 
side facing the board ; 
the synchronising 
panel in the middle, 
and the lighting and 
power-feeder panels 
to the left. Each 
alternator panel is 
provided with four 


DUNFERMLINE 
pany, 


J 


are used for the excitation of the main alternators and also for 
driving the various subsidiary motors about the station. 
Views of the main generators and exciters are shown in 
figs. 2 and 8 respectively. 
The main switchboard, illustrated in fig. 5, includes two 
alternator panels, each of which has an exciter panel beneath 


plugs, two ammeters, and a circuit-breaker, while the 
adjoining exciter panel is provided with a vertical 
ammeter, shunt-breaking switch, rheostat and wattmeter. 
The synchronising panel is provided with voltmeters for the 
incoming alternator, and also one each for the lighting and 
power bus-bars. In addition, a synchronising voltmeter and 
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lamps, are provided, and an oil switch for coupling the in- 
coming alternator to either set of bars. Each feeder panel 
is provided with an ammeter, pilot voltmeter for each 
phase, lamps and circuit-breaker, also plugs for plugging in a 
spare feeder. All circuit-breakers are of the oil type, and are 
located behind the board and operated by handles from the front. 
In addition to the main board, there is a small exciter board, 
consisting of three panels shown in fig. 7. It will be seen 
that the construction is quite of a standard pattern, 

An interesting feature of the main board, which may here 
be mentioned, is that the lamps shown above the circuit- 
breakers indicate from a distance whether the circuit- 
breaker is closed or not. These lamps are operated by 
exciter current, and are switched on and off by auxiliary 
contacts on the circuit-breaker itself. 

The entire contract for mains for the Fife Power Co.’s 
system was carried out by Messrs. Callender’s Cable Con- 
struction Co., Ltd.. 


BUSINESS NOTES. 


(Continued from page 302.) 


Imports of Foreign Telegraph Cables.—The imports 
of foreign telegraph cables and apparatus connected therewith into 
this country during July last attained a value of £1,817, bringing 
up the total for the first seven months of the year to £32,327, which 
compares with only £20,431 in the corresponding period of 1904. 


Magnetite Are Lamps.— According to /’Jndustrie 
Electrique, the streets of Jackson (Michigan) are -now lighted with 
300 of Mr. Steinmetz’s magnetite arc- lamps, which take 4 amperes 
at 80 volts, and have replaced thé 6°6 amp. enclosed arc lamps, 
whilst giving far more light. : 


Dissolutions and Liquidations.—The Sir Hrram 
Maxim ELEcTRICAL AND ENGINEERING Co., Ltp.—In this case the 
winding-up order was made in November, 1904, and Mr. H. E. 
Burgess, senior assistant receiver, has now issued his report to the 
creditors and shareholders of the company. The statement of 
affairs shows total liabilities £55,481 15s. 1d., of which £19,192 
19s.!6d, is expected to rank, against assets valued at £27,642 Os. 10d., 
after deducting £20,309 11s. 8d. for payment of the debentures, 
and £1,057 11s. 11d. for the preferential claims. - The assets con- 
sequently exceed the liabilities by £8,449 1s. 4d., but the account 
with the contributories discloses a deficiency of £161,949 18s. 8d. 
From accounts prepared by the company the trading has resulted as 
follows :— 


From May, 1899, to November, 1900 . Profit £55516 0 
For year to November, 1901 he .. Loss 4,992 2 2 
’ For 13 months to December, 1902 ... Loss 1,651 5 2 
From January ist, 1903, to June, 1904 ... Profit 2,484 8 0 


The insolvency of the company is attributed to (a) the falling 
through of the agreement with the Hiram Lamp Co:; (0) the short- 
ness of working -capital, owing to the available working capital 
being locked up in lamp stock ; and (c) adverse legal costs. 

The Co., Lrp., is winding up 
voluntarily with Mr. David Williams, 181, Queen Victoria -Street, 
E.C., as liquidator. 

Messrs. G. K. Sprvpy and J. J. Juss (Spivey & Jubb, electrical 
engineers, Batley Carr, Yorkshire), have dissolved partnership. 
Mr. Jubb, who will continue the business, will attend to debts, &c. 

Messrs. E. C. Gasxint & R. P. Davis (Liverpool Boiler Cement 
and Manufacturing Co., Hodson- Street, Liverpool) have dissolved 
partnership. Mr, Davis will attend to debts. 


Book Notices.—Tools for Engineers and Woodworkers. 
By Joseph Hortier. London: Crosby Lockwood & Son. 1905. 


Price, 9s. net.—In brief, this book is an illustrative and descriptive - 


dictionary of hand tools for the use of workers in iron, brass and 
wood, by an author who has made the subject of tools peculiarly 
his own. Undoubtedly there is room for such a book. To many 
men engaged in engineering the.question of tools must often come 
into prominence, yet how large a number would fail to give a clear 
and correct description of the many tools used in the workshop, 
their cutting angles, capacity and so on. Not many years ago 
there was a time-honoured superstition that wrought-iron required 
to be lubricated when tooled, but that it was wrong to lubricate 
cast-iron. It was not necessary to do so, but there was, after all, 
no harm in it, and to-day, when one. gets all that can be got 
from a tool, the lubrication of cast-iron may even be necessary. 
The author divides his work into sections or chapters, each devoted 
to a particular class of tool or detail. Thus we have a chapter on 
tool angles and supports ; and then on the chisel group of tools, one 
on planes, which is a variety of the guided chisel. Section II. deals 
with scrapers; Section III. with saws, files and milling cutters. 
After all, these three tools are merely varieties of the multi-edge 
or milling -tool.. Boring tools and threading tools are also com- 
prised in this section. Tools of percussion are then dealt with, 
while Section V. is on processes such as hardening and grinding. 
Section VI. is devoted to gauges and tools for marking out or 


measuring and testing work generally. In short, every tool 
meres to have received due treatment, and the work has been well 
one. 

“Wireless Telegraph and Hertzian Waves,” By S. R. Bottone. 
Third Edition. London: Whittaker & Co. 3s. 
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‘LIGHTING AND POWER NOTES. 


Acton.—The U.D.C. has applied to the L.G.B. for a loan 
of £25,000 for E:L. purposes. : 


Aldershot.—The report of the E.L. Committee on the 
past year’s working was submitted recently to the T.C., and shows 
that the total revenue was £3,526, an increase of £655. The 
working expenses were £1,976, sinking fund repayment £754, and 
interest on loans £858, a total of £3,588, resulting ina deficit of £63 
on the year’s working. The number of units sold amounted to 
186,196, or an increase of 31,955 over that of the previous 12 
months. : 


Annfield Plain.—The U.D.C. has resolved to take no 
further action in regard to the lighting of Dipton by electricity by 
the Cleveland and Durham County Electric Power Co., but to 
consider the question of the Council lighting the entire district by 
its own plant. 


Bingley.—The U.D.C. has instructed the clerk to apply 
to the B. of T. for an order terminating the powers of the Yorkshire 
Electric Power Co. within the Bingley district. 


Brighton,—A proposal to provide the Corporation 
electrical engineer with a motor-car costing £250, has been rejected 
by the Council by 30 votes to 8. 


Buxton.—The U.D.C. has resolved to borrow £4,000 for 


electricity works extensions. 


Cardiff.—The Corporation has been asked to quote for a 
supply of energy to the Great Western Railway Co. The company 
proposes to use the town supply not only for lighting but for all 
power. purposes in their sidings between Roath and Canton. The 
electrical engineer has been informed that about 1,600 u.p. will 
be required for motors. At present the company are using nearly 
a quarter of a million units, but this will be greatly increased in 
-the future. It was decided to offer terms. 


Devonport.—New extensions at the Corporation elec- 
tricity works, Stonehouse, were formally opened on the 18th inst. 
The additional new works have been carried out at a cost of about 
‘£8,000; the new plant installed, consists of a Willans-E.C.C. set of 

. 500 Kw., bringing the total capacity of the works up to 1,800 kw. 


Eston.—The U.D.C. has approved the plans for a 
generating station to be erected near Grangetown station by the 
Cleveland and Durham Electric Power Co. : 

Ferryhill Messrs. Bolckow, Vaughan & Co. have 
offered. to supply energy for public lighting at 30s. per lamp per 
annum. The P.C. is considering the offer. 

Frinton-on-Sea,—On Saturday morning last, the works 


of the local electricity supply somgeny were destroyed by fire. The 
damage is estimated at £3,000, e plant installed in the station 
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consisted of two 40-H.P. gas engines working with suction type 
producer gas, each engine driving a pair of dynamos; also an accumu- 
lator of 240 ampere-hours capacity. The switchboard consisted of 
seven marble panels carried by steel framing. The whole of the 
electrical apparatus. was completely destroyed, but it is hoped that 
the main parts of the engines are not seriously damaged, so that 
they can be repaired and got running again within a few days 
under temporary shelter. The reconstruction is well in hand, and 
it is expected that the supply will be restarted in about a week. 
Messrs. Christy Bros. & Middleton, the engineers to the scheme, 
inform us that the cause of the fire is not definitely known. The 
plant was running until 11.30 on Friday evening, and the biilding 
was found to be alight shortly before four in the morning. The 
building was of a somewhat'temporary character pending extensions. 


Glasgow.—A large private installation at the new works 
of the Argyll Motors, Ltd., at Alexandria, near Glasgow, has been 
put down. Ten Rodger-Rowden gas engines are being fitted up, 
three for direct driving, and seven are coupled to dynamos_ for 
electric power and lighting purposes. The total u.p. of the producer 
gas plant at these works is 1,500. 


Greenock.—The result of the past year’s working of the 
Corporation electricity works shows a net surplus of £1594. On 
the engineer’s recommendation it is proposed that £200 be used to 
write off the capital expended on free wiring’ installation and 
motors on hire. It is proposed that £1,000 be applied to the credit 
‘of the local rates, and the balance of £394 is to form the nucleus 
of a reserve fund. The increase in the amount of energy sold last 
year amounted to 60 per cent. over that of the previous year. The 
electrical engineer recommends that the rates be revised to the 
extent of a reduction of 16 per cent. 


Grimsby.—The E.L. Committee on the 21st inst. 
adopted a recommendation of a special sub-committee involving 
the expenditure of £18,000 for extensions, which includes new 
generating sets and mains. 


Higham Ferrers.—Mr. E. P. Harvey, of Newcastle-on- 
Tyne, and the County of Northampton Electric Power and Traction 
Co., have informed the T.C. of their intention to apply to the 
B. of T. for prov. orders for E.L. 


India, — Mr. Hewett, the commercial 
member of the Viceroy’s Council, inaugurated the electric light 
system in the city recently. The operators at the Sivesamundrum 
Falls, a distance of about 60 miles, were called up over the telephone, 
and shortly after the street lamps were switched on. About 800 
lamps have been installed in the city, each of 40 ¢.p. These super- 
sede 1,200 oil lamps. 


Jarrow.—Last week the County of Durham E.P.D. 
Co., was again summoned by the Jarrow Corporation in 
respect of smoke nuisance. The Corporation complained that an 
order made in May for the nuisance to be abated in two months, 
had not been complied with until 10 days after the expiration of 
the order. It admitted, however, that the nuisance did not now 
exist, and had been permanently abated. At the previous hearing 


and said that if that request had been granted, it would not 
now be in Court. Indeed the work would have been completed in 
two months, but for malicious injuries having been done to parts 
of the plant while it was being installed. The chimneys had not 
been used since 5th inst., and the system had been entirely changed, 
the energy being now taken from the Carville power station. The 
Court ordered the company to pay the costs, but dismissed the 
summons. / 


Loch Leven,—A counngtGement is now to be made with 
the scheme promulgated by fhe Loch Leven Water and Electric 
Power Co. The Blackwater Lochs at the head of the River Leven, 
in Argyllshire, are to be impounded. The power house is to be 
erected at Kinlochbeg, and a concrete conduit 35 miles in length 
leads to a penstock chamber at a level of over 900 ft. above the sea ; 
from thence the water travels in steel pipes down to near sea level. 
To dam the water at the lochs a mass of concrete, 80 ft. in height 
and over 4 mile in length, will have to be constructed. 


Macclestield,—The Electricity Committee has recom- 
mended the T.C. to apply for a loan of £16,000 for the carrying out 
of the E.L. scheme. 


Manstield.—The past year’s working of the Corporation’s 
electricity undertaking, has resulted in a gross profit of £1,038. 
The deficit is £1,618, which will have to be met out of the rates. 


Margam.—In regard to the terms upon which the T.C. 
would allow the South Wales Electrical Power Distribution Co. to 
run its mains through the district, the eompany has agreed to pay 
the Council 25 per cent. on the total amount received from con- 
sumers of energy for power, provided that the minimum payment 
to the Council of £50 per annum should not commence until} the 
beginning of the third year’s supply. The company also agreed not 
to cater for lighting ; but in cases where it is giving a power supply 
to works, &c., under its Act, it would be compelled to give a saply 
for lighting as well, if so desired by the consumer. As regards 
this compulsory supply, the T.C, has asked the company under what 
section of its Act this statement is made. The T,C. is prepared to 
agree to the minimum payment of £50 per annum, commencing 
from the beginning of the second year’s working, but not the third. 

The above also applies to the Aberavon U,D.C., with whom the 
company is in negotiation, 


Nantwich,—Notice appeared in the London Gazette of 
of August 18th stating that the 1900 electric lighting order had 
been revoked. 


Newport (Mon.).—On August 17th a L.G.B. inquiry 
was held relative to the Corporation’s application for a loan of 
£10,000 for E.L. and power purposes, 7.¢.:—Mains and services for 
the supply of power, £6,400; meters, £3,600. There was no 
opposition. 


New Streets Committee 
some time ago recommended the Council to engage an expert to 
report upon the utilisation of the power from the destructor for 
electric lighting purposes, and to furnish specifications for the 
necessary plant. The Council decided to appoint Messrs. Noyes 
Bros. to advise it, and Mr. Goodman, the firm’s New Zealand repre- 
sentative, was engaged to go into the matter at a fee of 70 guineas. 
Mr. Goodman duly reported that the destructor would not be 
easily adapted to work in conjunction with electric plant. The 
Committee then resolved to ask him to report fully on the question 
of electric lighting for Auckland at a fee of 150 guineas, travelling 
expenses, &e. 

Karrancata (OraAGo).—The B.C. has decided: to ask the local 
coal company for terms for lizhting the district by electricity. 


Ossett.—At the last meeting of the T.C. it was decided 
by eight votes to six to carry out the electricity scheme, an abortive 
attempt being made to reverse the decision to apply to the L.G.B. 
for a loan for this purpose. 


Pontardawe.—A_ report has been prepared by Mr, John 
Morgan, consulting electrical engineer, of Cardiff, upon a scheme 
for electrically lighting the rural districts, which include Alltwen, 
Ynismeudwy, Trebanos, Clydach, Craigeefnparc, Yscalyfera, Bryn- 
amman, Gwauncaegurwen, Cwmgorse, Cwmllynfell, Rhos, and 
Rhydyfro. Pontardawe is stated to be the generating centre. 
High tension current is advocated, and except in the main streets 
overhead distribution is proposed. The total cost of the scheme 
(of about 385 K.w. capacity) complete, is estimated at £32,440, 


Quarry Bank,—The Midland Electric Corporation has 
asked the U.D.C. not to insist on further discounts than 
those provided in the agreement made with the Corporation in 
1899, and stating that the flat rate would, under the Corporation's 
new proposals to private consumers, be practically reduced from 
43d. to 34d. per unit. 


Saffron Walden,—The L.G.B. has informed the T.C. 
that it is not prepared to sanction, in the existing form, the 
Council’s application for a loan of £9,950 for E.L. purposes, and 
suggesting that the Council should transfer its prov. order to a 
private company. The matter has been referred to the E.L. Com- 
mittee for consideration. 


Shortheath,—The Midland Electric Corporation has inti- 
mated to the U.D.C. that “it does not propose to extend its 
mains in the Council’s district. 


Southend-on-Sea,—The past year’s working of the Cor- 
poration electricity undertaking shows that the gross profit amounts 
to £4,190, against £3,809 in the previous year, and the deficit is 
£732, against £359. 


South G.E.P. Co. has 
notified the T.C. that it is prepared to proceed with the installation 
of the street lighting as soon as the contract is signed, and is also 
willing to extend the light to Germiston West forthwith. - 

KimperRLEy.—On August 28th the whole of the E.L. plant at 
the borough generating station is to be sold, in consequence of 
the energy for lighting the town being now supplied from De Beers 
Consolidated Mines. 

KierKsporp.—Mr. Dagnall has adopted the suggestion of the 
Government electrical engineer in regard to the overhead system 
of distribution. The E.L. Committee has adopted Mr. Dagnall’s 
report, and forwarded it to the Government for its sanction. 


Standish.—The Wigan T.C. has informed the U.D.C. 
that, owing to Standish having been struck out of the Corporation's 
Bill, the negotiations for taking over the Council’s E.L. order had 
been dropped. The Council was invited to consider the question 
of taking energy in bulk from Wigan. As the Lancashire Electric 
Power Co. has made a similar request, terms have been asked for. 


Swinton and Pendlebury,—The B. of has 
informed the U.D.C. that it is not prepared to approve of the agree 
ment with the Lancashire Electric Power Co., as it appears to be in 
effect a transfer of powers, duties and liabilities under the prov. 
order, but will be prepared to consider an application for their con- 
sent to a deed of transfer. The Council, not being desirous of 
transferring its powers, is considering an agreement for the 
management of the undertaking, and this will be submitted to the 
B, of T. 

Wednesbury.—The Corporation has decided to supply 
energy to consumers by slot meter at the rate of 4d. per unit, or 
about the same price as gas, 

Wilmstow.—The public electric lighting of the town 
was switched on last week. The lamps are of 140, 70 and 40<¢.p, 


‘each, About 230 amps have been installed, and 15 miles of cable 


have been laid, ~ 
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TRAMWAY AND RAILWAY NOTES. 


Birkenshaw.—The B.E.T. Co. has informed the U.D.C. 
ihat it intends applying to the B. of T. for an extension of time to 
August 23rd, 1907, for carrying out the Spen Valley and Morley 
Light Railway Order, 1902, 


Johnstone,—The T.C. has agreed. to write to the Paisley 
and District Tramway Co. for a definite undertaking to procced 
with the completion of the tramway system for which powers were 
granted. It is held that the promoters should complete the work, 
not only to the boundary of the burgh of Jobnstone, but also 
beyond to Kilbarchan, 


Leith.—A start was made with the running of electric 
cars on Friday last. As the whole route is not yet ready there was 
no formal opening. On the two days (Friday and Saturday) 60,000 
passengers were carried by the eight cars. 


London,—Norrn Merropourran Tramways Co.— 
Last week at the half-yearly meeting of this company, Mr. G. 
Richardson, the chairman, explained the agreement which had been 
entered into for the surrender of the undertaking to the L.C.C., who 
will electrify the lines. The transfer will take place until March 
next. In the ordinary course the lease would have expired in 1910. 
The company is to receive £120,000 as consideration for the sur- 
render, and an amount at valuation for the cars, horses, &c., which 
amount will be settled by arbitration in case of differences. It was 
stated that the whole of the moneys to come from the London 
County Council and from the local authorities in the county of 
Essex will be available for distribution amongst the shareholders, 
as the rights of the debenture-holders are protected by the Metro- 
politan Electric Tramways, Ltd., who have made themselves 
responsible for the redemption of these debentures so soon as they 
mature. Between now and March 31st next, the Metropolitan 
Electric Tramways, Ltd., will be invited to submit a proposition to 
the debenture-holders of this company in regard to the redemption 
of their debentures. The amount to be paid by the London County 
Council will enable the directors to pay the shareholders from £4 
to £5 per share. 

METROPOLITAN District Rattway.—On the 20th inst. the Kast 
Ham section of the M.D.R. and L.T.S.R. Joint was operated elet- 
trically. The service is to be extended to Barking, as a terminus, 
as soon as the alterations at the station are completed. It is also 
announced that the whole service on the inner and outer circle of 
the Metropolitan Railway will be run electrically on and after 
September 16th, when the steam trains will be entirely discon- 
tinued. Up to that date the electric trains will run more and more 
frequently each week. 

Nortru Lonpon Raitway.—Lord Rathmore at the recent meeting 
of this company referred to the decrease in the amount of the 
receipts. This was no doubt the result of the continued and 
strenuous. competition of electric traction. For the present, at all 
events, they could not attempt to mect this competition by clectri- 
fying their lines, as, until e!ec‘rification was instituted on the 
London and North-Western Ra..way, over whose lines ran a large 
number of the company’s trains,-it would be impossible. 

L.C.C.—According to the Worning Post, a correspondent recently 
wrote tothe L.C.C. and the London Motor-Omnibus Co. suggesting 
that they should come at once to a mutual provisional arrangement, 
pending the passing of an Act legalising the Council’s tramways 
passing over the bridges, whereby the motor omnibuses should meet 
the trams at the foot of the two bridges, and by .the issue of 
transfer tickets carry passengers to and from the Council’s tramways 
along the Embankment from point to point. The correspondent 
pointed out that the Council had no legal powers to run “buses them- 
selves, but the temporary arrangement suggested would be allow- 
able under the Act and a recent High Court decision. The Council 
replied that the matter would receive attention, and the Motor 
Omnibus Co. state that they are not. ina position to run a service of 
‘buses along the Embankment at the present, but the matter shall 
not be overlooked when they have a sufficient number of vehicles to 
enable them to-extend their service. 


New York.—A report from New York states that one 
person was killed and 50 injured in a collision between clectric 
cars on the 22nd inst. on Brooklyn Bridge. 


New Zealand,—Curistcuurcn.—The chairman of the 
Tramway Board, in his annual report, suggested that the consent of 
the ratepayers should be obtained to raise a second loan of 
£100,000, to be spent thus: £25,000 for completing the present 
work in hand, £25,000 for new rolling stock, and £50,000 to be 
applied to supplying services to an increased area. He thought 
that in case of further extension of the system, especially to 
sparsely-populated districts, it might be wise to look closely into 
the question as to whether a 40-lb. rail, with steam or petrol cars, 
would not prove more satisfactory, and where roads were good 
enough the motor omnibus might be used, 

On June 5th last the opening ceremony took place in 
connection with the new power station of the first elec- 
trically-equipped section of the Christchurch tramways from 
Papanui to the railway station, At the power station Messrs, 


Packer & Jones, the contractors. for the erection of the building, 
presented Mr. W. Reece, Chairman of the Tramway Board, with a 
golden key, Me, Reece then started up a steam turbine set, after 


which the visitors proceeded to the car-shed and travelled over the 
completed branch of the new system. This section is about three miles 
in length. A 10 minutes’ service is to be run. ‘The total length of 
the line constructed, or to be constructed, is 29 miles 50 chains, the 
longest section being the Square-Sumner route, which is 7 miles 
75 chains. At present 7 miles 21 chains of the new lines have 
been laid. The overhead-trolley system has been adopted. The 
gauge is the standard 4 ft. 85 in. The rolling stock consists of five 
different types of cars, some of which are driven by two 25-H.P. 
motors, and others by two 40-H.p. motors. The bodies for five of 
the four-wheeled combination cars were manufactured locally. The 
contractors are the New Zealand Electrical Construction Co., and 
the contract price was £249,876. The amount actually spent is 
over £300,000, which includes the settlement of the awards of the 
arbitration in connection with the taking over of the assets of 
the Christchurch Tramway Co. and the New Brighton Co. 

Wetrincron.—The working of the Wellington electric tramways 
during the financial year ended March 81st last, resulted in a small 
deficit. . The receipts were: Fares, £36,534 ; carriage of mails, &c., 
£171. The total working expenses were £27,613, and £9,625 was 
paid in interest on loans. The .deficit was thus £563. There were 
two loans of £225,000 and £49,625. A transfer of £13,800 from 
the Melrose Tramways loan account and some minor items brought 
the total to £280,140. The sum of £172,792 had already been 
expended on capital account to March 31st, 1904, and during the 
year under notice £136,013 was expended. For the 12 months 
ended June 30th last the tramways carried 9,437,924 passengers. 
The cars ran 1,082,941 miles, and the reecipts were £53,035. 
A month or two ago the City Council advertised locally for a loan 
of £50,000, part to cover an overdraft of £27,722 on the tramways, 
and the expenditure incurred in raising the street wires, purchasiug 
cars, &¢., amounting to £6,924. 

Deneprx.—The Tramway Employ¢s’ Union recently endeavoured 
to obtain the consent of employers to an advance in wages and a 
revision of the conditions of labour as to hours, &e. The Tramways 
Committee of the Corporation replied stating that it could not 
agree to the terms proposed. 

AUCKLAND.—At the invitation of Mr. P. Hansen, the manager of 
the Auckland Electric Tramways, the mayor a short while ago 
started up a new generating set at the power station. The new set 
comprises a three-crank, triple-expansion engine of 1,000 H.P. 
coupled to a generator of GOO Kw., wound for 500 volts, the Brush 
Co. being the contractors. A new booster of 70 Kw. has also been 
installed. The total capacity of the works now amounts to 
2,500 H.P. 


Ramsgate,—Colonel von Donop opened the B. of T. 
inquiry on the 22nd inst. into the recent tramway accident here, 
when a ear, containing four passengers, fell over the cliff, a distance 
of 32 ft. The inspector viewed the scene of the accident, where 
the wrecked car remains. Evidence showed that the line was well 
sanded before the accident, the weather being very wet. Mr. 
Richard Humphries, manager of the Tramways Co., mentioned that 
where the accident happened cars had passed the spot on 340,000 
occasions without mishap. He believed the accident occurred 
through the driver not allowing for the slippery condition of the 
rails when approaching the hill. The man, in his opinion, applied 
the brakes too rapidly. He admitted that the super-clevation of 
rails was wrong. The outer rail was not higher than the immer one, 
as it should be. He was also aware that both the driver and the 
conductor had control of the slipper brake, and the driver would 
know when the brake had been applied by the conductor. Mr. A. E. 
Le Rossignol, consulting engineer, called for the Corporation, 
expressed the opinion that Madeira Road was a,very dangerous 
road for trams to traverse on account of the gradients and numerous 
curves. It was very difficult to render it a safe road, unless the 
greatest care were taken. The tram left the rails at a curve where 
the gradient was 1 in 16. If there were the slightest remissness by 
those in charge of the car, it was quite impossible to prevent an 
accident happening there. The super-elevation of the road was 
quite wrong, and tended to cause derailments. It was not a satis- 
factory arrangement for both driver and the conductor to have 
control of the slipper-brake ; it was like haying two men at the 
helm and dividing responsibility. Unless some precautions were 
taken the line would continue to be as dangerous as it was at pre- 
sent. His recommendations were that the super-elevation of the 
curve should be corrected as far as possible; and that the B. of T. 
stopping-place should be indicated by a spe cial sign, so that there 
should be no slackness on the part of employ¢s. There should be 
more than one pressure applied to the slipper-brake. He further 
recommended the placing of inspectors at all dangerous points to 
see that drivers carried out their duties properly. Although he 
recommended those precautions, he did not believe, even if they 
were carried out, the road would ever be other than dangerous. 

The Mayor of Ramsgate gave evidence that almost the unani- 
of the inhabitants was that Madeira Road was 


mous opinion 
They wanted trams pro- 


dangerous under existing cireumstances. 


hibited from the use of the road. ; 
After further evidence, the inquiry was adjourned sine die. 


Shildon,—The B. of T. have informed the U.D.C. that 
they have granted, without attaching any conditions, an extension 
of time for one year from August 1 hth for the commencement of the 
electric tramways, 


Southend-on-Sea—The accounts of the municipal 
tramways for the past year show. 4 gross profit of £2,786 and a 
nét loss of £1,032, 
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Standish.—The Preston and Horwich Tramways Co. 
has informed the U.D.C. of its intention to apply to the B. of T. 
to extend for a period of one year, from August 14th, the period of 
two years limited for the commencement of the construction of the 
tramways already authorised. - The Council offers no objection to 
the application. 


Tunstall.—The ‘Board of Trade has written to 
the U.D.C. stating that it proposes to appoint an arbitrator to 
determine the difference which has arisen between the Potteries 
Electric Traction Co. and the Council regarding the proposed 
junction between the company’s lines and the Chatterley-Whitfield 
Co.’s sidings. The difficulty referred to has occurred through the 
Council consenting to the company making the junction to enable 
it to convey coal over the lines to-the generating stations, but 
refusing to permit it to convey coal for the supply of manu- 
facturers and general customers. The clerk has been instructed to 
take steps to oppose the tramway company’s application. 


Wednesbury.—At- the meeting of the Town Council 
last week complaint was made respecting the condition of the 
tramway track between James Bridge and Moxley and also at 
Woodgreen. It was decided to write to the company on the matter 
and to intimate that if the track is not improved, the Council will 
draw the attention of the Board of Trade to it. 


TELEGRAPH AND TELEPHONE NOTES. 


Dewsbury Telephones.—The N.T. Co. has commenced 
putting down underground lines in this district, and the work will 
be completed in six months. This is part of a scheme embracing 
Dewsbury, Batley, Ossett, Ravensthorpe, Mirfield and Spen Valley, 
which is to be completed in two years. 


Simplon Tunnel Telegraphs.—The Italian Ministry 
of Posts and Telegraphs has sanctioned an expenditure of 350,000 
lire (about £14,000) on the installation of telegraph and telephone 
wires in the Simplon Tunnel, to connect the Brigue telegraph office 
with the station at Iselle. 


Telegraphic Interruptions and Repairs :— 
CABLES. INTERRUPTED. REPAIRED. 


Trinidad-Demerara (No.1) .. .. Aug. 26,1901 .. 
Trinidad-Demerara (No, 2) ‘A = .. July 28, 1905 .. Aug. 20 


St. Lucia-Martinique May 7, 1902 
Dominica-Martinique .. May 7, 1902 
Cayenne-Pinheiro Aug. 13, 1902 
Reissa-Issa (Yemen) Camaran Oct. 22, 1 
Tarifa-Tangier .. a oF, Jan. 18, 1904 
Closed { Vladivostock-Nagasaki Feb. 9, 1904 
Port Arthur-Chifu .. Mar. 9, 1904 
Jamaica-Colon .. Jan. 5,1905_ .. 
Bolama-Bissao .. June 21, 1905 .. 
Iquique-Antofagasta .. July 21,1905 .. 
Cadiz-Tenerif .. July 20,1905 . 


May 25,1905 Aug. 19 
.. July 29,1905 .. Aug. 19 
.. Aug. 19,1905 .. Aug. 19 


Paramaribo-Cayenne 
Lagos-Kotonon 
Rome-Constantinople .. 


LANDLINES. 
Puerto-Barrios duly 28, 1902 .. 
Kertch-Soutehoum .. Sept. 27, 1904 .. 
Alaska landlines .. . July 10,1905 .. 


Communication with Brazil via Galveston. July 18,1905 


steamer Colonia of the Telggraph Construction and Maintenance 
Co., is reported to have beef seriously damaged whilst engaged in 
the laying of the Commercial Cable Co.’s fifth Atlantic cable. It 
was reported on 18th inst. that she had arrived at Canso, Nova 
Scotia, and was laying the cable to Waterville, Ireland. She was 
also to lay a short cable connecting the Commercial Co.’s Nova 
Scotian station with the island of Newfoundland. It appears that 
she drove on the rocks off Canso in a bad position, and holed her- 
self in her ballast and cable tanks, the accident being stated to be 
caused by the force of the tide and the weight of the cable that was 
being payed out. On 21st a Reuter telegram said that the damage 
was not so great as was previously thought. The cargo was being 
removed to the cable steamer Mackay Bennett, which was not far 
away at the time of the accident. An attempt was to be made to 
pull the Colonia off the rocks when she was lightened. 


The the Rocks.—The cable 


The Telephone Agreement,—The Post Office Circular 
of 22nd inst. contains notice to various Government offices that the 
agreement with the National Telephone Co. comes into force on 
Ist prox. It also states that in some places the engineering 


arrangements for intercommunication cannot be completed by that 
date. 


The Present Position of Wireless. Telegraphy.— 
The Westminster Gazette some time ago published a somewhat 
lengthy article on wireless telegraphy from the pen of Mr. Charles 
Bright, F.R.S.E., in which the author dealt with the Act for the 
regulation of wireless telegraphy, and clearly pointed out the 
necessity for such a measure, and the confusion which would 
inevitably have resulted in the future without it. Mr. Bright was 
of opinion that wireless telegraphy was not likely ever to be of 


much use in competition with the aerial lines of this country. We 
cordially agree with him there, and are inclined to add, nor with 
any others either. 

The field for wireless telegraphy is undoubtedly to afford com- 
munication in cases where there are unusual difficulties in the 
establishment and maintenance of submarine cables, between ships 
at sea, and between ships and the shore. We doubt very much 
whether at present it can successfully compete with submarine 
cables laid under usual conditions. The popular idea that the cost 
of establishing communication by wireless methods is insignificant, 
is by no means a correct one. The large sums of money expended 
by inventors and experimenters in perfecting their apparatus must 
be recouped by royalties charged for its use; the manipulating 
expenses are high; and it is, to our minds, doubtful whether there 
are, after all, so many places not connected by submarine cable 
which will ever be provided with. communication by wireless 
methods as a commercial undertaking, relying on sufficient receipts 
from traffic to pay working expenses, interest &c. 

There is little doubt that the first to adopt wireless telegraphy 
should be those cable companies who are unable to make their 
cables pay under existing conditions, notably the West India Co. 
and the Amazon Co., which Mr. Bright mentions. If the system 
should prove successful and capable of dealing with the same 
amount of traffic as the cables, the latter might be recovered in so 
far as is possible, and used in other localities where their main- 
tenance would be a less costly matter; but in many instances its 
utility in the event of interruption to the cables, even if its 
efficiency is not equal, would well justify the expenditure. 

That there isa commercial field for ;wireless telegraphy in the 
future there can be no doubt. ‘“ Etheric telegraphy should work in 
consort with cable telegraphy—as a useful handmaid to the latter 
rather than as a competitor,” says Mr. Bright. Of its uses for 
naval and military purposes there is equally no doubt whatever ; 
and it is to secure the absolute priority of it for these services that 
the Bill for its regulation was passed. The fact that in time of 
war the Government will probablgtake entire control of all stations 
worked on this system, to the.excIusion of commercial interests, is 
a reason why by itself it should not be relied on, except in special 
cases. 


The Telephone Agreement and Municipal Tele- 
phony.—During the recent debate on the Telephone Agreement 
in the House of Commons a considerable amount of surprise was 
expressed. by several members as to the small number of local 
authorities who had availed themselves of the power they possessed 
under the Act of 1899 to establish a telephone system. Official 
figures of the number of telephone stations worked by the muni- 
cipalities working telephone exchanges, and the figures in respect 
of the National Telephone Co.’s system in the same towns show 
how insignificant the municipal telephone undertakings are:— 
On January 1st, 1905, the total telephone stations in connection 
with the exchanges of the five municipalities owning telephone 
systems was 17,770, whereas the total stations of the National Tele- 
phone Co.’s system in the same town was 29,781; on July 31st, 1905, 
the total number of municipal stations was 19,385, and the total 
stations on the corresponding systems of the National Telephone 
Co. was $6,411, showing an increase in seven months of only 1,615 
stations on the municipal systems as against 6,630 on the corre- 
sponding systems of the National Telephone Co. Therefore the 
National Telephone Co.’s stations in the towns where there is muni- 
cipal competition number nearly double the total stations on muni- 


cipal systems, and are increasing at the rate of more than four to 


one, 


War and Cables.—Dr. Franz Scholtz, of the Imperial 
Post Office, Germany, has written a book on the rights of cables in 
time of war, Dr. Scholtz states that Prof. Renault, of Paris, is 
the authority on this subject, and that he has declared as follows: 
—A cable between two neutral States is inviolable. A cable con- 
necting territory of one belligerent.can be destroyed by either 
belligerent. A cable connecting the states of any two belligerents 
can also be destroyed. As to a cable connecting a belligerent and 
a neutral state, it is within the power of the belligerent on whose 
territory the cable lands to suspend communication, while the other 
belligerent has the right to destroy the cable. 


Wireless Telegraphy.—The Standard correspondent at 
Durban ‘says that the Natal Government, having declined the offer 
of the Marconi Co. to establish a wireless station at Durban, it is 
believed that private enterprise will step in. It is also understood 
that the Union-Castle steamships will be fitted with wireless 
telegrapby apparatus. 


A wireless telegraphy land station, equipped on the Lodge- © 


Muirhead system, has been erected by the Midland Railway Co. in 
connection with their new harbour at Heysham. A Birmingham paper 
says :—‘“‘ The aerial covers an area of 6,400 sq. ft., and forms a 
square ; the masts are 80 ft. in height, arranged in accordance with 
the square, with the top aerial stretched between them. A new 
feature in connection with this installation is that no direct con- 
nection with earth is used. The current for providing the trans- 
mitting oscillations is supplied bya smallalternating-current dynamo, 
driven by a continuous-current motor from the electrical power mains 
belonging to the harbour. This current is again transformed to a 
very high pressure, and the transformed current discharged through 
a series of air gaps. The service is at present only being used for 
the company’s purposes, under licence from the Postmaster-General, 
but doubtless its use will be further extended in course of time. 
Since the service was started about a month ago it has been entirely 
satisfactory, and there has been rio hitch or delay in connection 
with any message.” 
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The Daily Chronicle says that the new wireless telegraphy station 
at Machrihanish, Mull of Kintyre, is now nearly completed. 
‘Some 200 or 300 tons of material arrived there during the past 
week, and the 6 acres leased by the National Electric Signalling 
Co., of Pittsburg (U.S.A.), are almost completely covered by 
machinery and apparatus. It is proposed that the tower shall be 
400 ft. high. The promoters anticipate that their efforts will lead to 
a cheap-message service between Great Britain, Canada and the 
United States. .The receiving station on the other side of the 
Atlantic will be Boston.” 

A Wellington paper says that the possibility of utilising wireless 
telegraphy to connect Cape Campbell or Pencarrow with Stephen’s 


Island, the Brothers’ or Cape Palliser lighthouses, has been engaging. 


the attention of the Minister of Marine. The cost of a single 
installation would, he finds, be between £600 and £700, or about 
£3,000 for the four stations. ‘The Minister, when at home, was 
very much disappointed to find so little had been done by the con- 
trolling authorities with regard to utilising wireless telegraphy in 
connection with the lighthouses there. Their view was that the 
invention was somewhat in the experimental stage, although 
America and Germany were freely adopting the system in con- 
nection with the lighthouse services. Mr. Hall-Jones is now in 
communication with a Continental firm_on the matter.” He has 
complete specifications of what is required, with estimates, and is 
now. getting additional quotations, with a view to further con- 
sideration of the question. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 
Ashton-under-Lyne,—September 2nd. One 500-KW. 


b.c. generator, water-tube boiler, superheaters, &c. See “ Official 
Notices ” August 18th. 


Bishop Stortford.—September 26th.. The U.D.C. is 
inviting tenders for lighting such of the public streets as are at 
present lighted, for two or three years from September 30th, 1905. 
Thomas Swatheridge, Clerk of the Council. , 


Glasgow.—Sept. 4th. Electric goods elevator for the 
Corporation electricity department. Specifications from Mr. 
Lackie, city electrical engineer. (Deposit £2 2s.). 


London.—September 5th. Stoneware ducts for electric 
cables, including manholes, &c., for the L.C.C. See “ Official 
Notices ” August 11th. 


Mussoorie (India).—October 23rd. Supply and erec- 
tion of steel power pipes, water motors, alternators with exciters, 
switchboards complete, transformers, induction motors, pumps, 
workshop machines; also bare copper overhead mains, insulators, 
and lightning arresters, arc and incandescent lamps, telephone 
equipment, workshop tools and general stores. See “ Official 
Notices ” July 14th. 


Pembroke.—September 22nd. Mains, are lamps and 
pillars, meters and switchboard panels for the U.D.C. See “ Official 
Notices ” to-day. 


Pontypridd.—September 2nd. Permanent way for the 
U.D.C. See “ Official Notices ” August 11th. 


_ Salford.—September 2nd. Water softening and purify- 
ing plant for the electricity department. See “ Official Notices ” 
August 18th. 


Swansea.—August 26th. Switchboard,. transformers 
and transformer pillars, switchgear, &c., for the Corporation. See 
“ Official Notices ” August 18th. 


War Office.—September 1st. Tenders invited for the 
purchase of surplus boilers, dynamos, &c., at Bermuda, Barbados, 
St. Helena and Woolwich. See “ Official Notices ” July 7th. 


CLOSED. 


Australia—tThe placing of the following Government 
contracts is announced in Australasian Hardware and Machinery :— 


Main battery zincs, 3} in. (15,000), for the Postmaster-General’s 
Department, New South Wales, Commonwealth of Australia. The 
India-Rubber, Gutta-Percha, and Telegraph Works Co., Ltd., 
Sydney, 9s. 74d. per doz. = 

Construction of telephone conduits at Edgecliff, for’ the Post- 
master-General’s Department, New South Wales, Commonwealth of 
Australia, as follows :—Construction of five manholes, 4 ft. x 3 ft., 
complete, £16 10s. each; three manholes, 5 ft. x 4 ft., complete 
£18 10s. each; drainage of eight manholes, complete, £7 each 


supply and laying, complete, of about 6,354 ft. of 3-in. ducts, 
1s. 64d. per duct ft. Gummow, Forrest & Co., Ltd., 82, Pitt Street, 
Sydney. : 

7 A and telephone material for the Postmaster-General’s 
Department, South Australia, Commonwealth of Australia. British 
Insulated & Helsby Cables, Ltd., five items, at various rates; W. T. 
Henley’s Telegraph Works Co., Ltd., two items, at rates; Noyes 
Bros., three items, at rates ; Rabone, Feez & Co., one item; Zwicker, 
Tod & Co., two items, at rates. 


Buxton.—The U.D.C. has accepted the tender of 
Callender’s Cable & Construction Co., Ltd., for the supply of cables. 


Grays.—The U.D.C. has placed with the D.P. Battery 
Co., Ltd., the order for a new battery consisting of 264 LL 15- 
plate cells. 

Hudderstield.—The T.C. has accepted the tender of the 
British Westinghouse Co., Ltd., for the supply of motor equipments 
for the tramways. 


Swansea.—The Telephones Committee has accepted the 
tender (£346 10s.) of the Ericsson Bell Co. to erect an inter- 
communication switchboard and apparatus for Morriston and 
Mumbles. It was decided to keep the Pestmaster-General advised 
on all contracts and extensions, 80 as to prevent any misunder- 
standing when the time may come for the acquisition by the 
Government of the system, 


THE ELECTRICAL ENGINEERS R.E. (VOLS.). 


Headquarters will be closed at 5 p.m. daily until further orders (Saturday 1 p.m.). 
P. Rei1xy, Sergeant-Instructor. 
For 0.C.E.E.R.E.(V.). 


NOTES. 


Electric Shock Fatalities—An inquest was opened in 
the London Hospital on Saturday by Dr. Baxter, concerning the 
death of J. T. Evans, a bricklayer. Harry Clark, an electrician at 
the Whitechapel electrical sub-station of the District Railway, 
stated that on the aiternoon of the previous day, hearing an explo- 
sion he shut the machine down and went to investigate, when he 
found the deceased and two other men ina chamber, with their clothes 
on fire and a cast-iron floor-plate across their legs. No one was 
allowed to go into the chamber without the chief operator’s per- 
mission. These men had gone in, he had ascertained, to take away 
the floor-plates. There was no danger if the regulations were 
carried out. The Coroner: But this man, although he was employed 
at the Chelsea generating station, knew nothing technically about 
electricity, and with ignorance of the working of any special thing 
there is always danger. Witness, continuing, said that deceased 
and another man took plates away on Wednesday, and witness then 
pointed out what was alive and what was dead. Half the 
chamber would be alive with the current, and the other half safe. 
The door of the chamber was not kept locked. He thought 
the men must have raised the plate and then given it a twist and 
caught it on the feeder switch, making a circuit. Had he been 
there he would not have allowed the men to touch the plate at all. 
On the Wednesday, witness particularly called the attention of the 
deceased to the danger, and he replied, “If you say much more 
you will make me nervous.” H.C. Shaw, chief operator at the sub- 
station, stated the men ought to have come to him and obtained 
permission before going into the chamber. A juryman expressed 
the opinion that the chamber ought to have been locked, or some 
notice of warning put up. W. Shoesmith, one of the men who was 
injured, said no one was actually in charge of the sub-station. 
Deceased and he went into the chamber with his foreman, who was 
still in hospital. They lifted the plate up, and were at once thrown 
to the ground and their clothes caught fire. The Coroner said 
further investigation was necessary. The foreman was in hospital 
in a serious condition, but he was expected to recover, and the 
inquiry would be adjourned until he was able to attend and give 
evidence, 

A native named Melebel recently met his death by electrocution 
in the Du Toitspan Mine at Kimberley.’ From the evidence given 
at the inquest, it transpired that carelessness had caused several 
live wires, carrying a 220-volt alternating current, to be left un- 

rotected, and it was from contact with these that the man met 
his death. The magistrate severely censured the manager, the 
overman, and the electrician for not seeing that their orders 
respecting these live wires were carried out. Several minor officials 
were censured in a less degree. 


Electric Cabs.—The Evening News says that “in a 
very few weeks’ time ” 2,000 electric cabs will be plying for hire in 
London. It is said that the first will be ready by the end of 
October, and that if the Commissioner of Police approves, it will 
be possible for two passengers to travel a distance of two miles for 
6d. We give our contemporary full credit for this report. 

A South American paper says that 100 ‘electric cabs are to be 
placed on the streets of Buenos Ayres and suburbs by way of 
experiment, by the Compania Alemana Transatlantica de Elec- 
tricidad (the German Transatlantic Electric Co.). 
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Olympia Electrical Exhibition.—We understand that 
the many arrangements in connection with the approaching exhi- 
bition are nearing completion, and the prospects for a highly 
successful show are very promising. At their last meeting, the 
committee decided, in order to encourage the use of electrical 
energy for cooking purposes, to offer substantial prizes for the best 
and most efficient cooking apparatus. It is proposed be award the 
prizes for (1) the best completely fitted kitchen, and (2) for the best 
single apparatus. With the view of affording all charted rs of 
cooking apparatus an opportunity of making suitable preparation 
for this competition, the Executive Committee have decided to 
accept exhibits for the prize cookery section up to and including 
Saturday, October 14th; the judging will take place during the last 
week of the Exhibition. Forms of entry can be obtained on appli- 
cation to the organising managers of the Olympia Exhibition, 119, 
Finsbury Pavement, E.C. This is a step in the right direction, for 
anything which tends towards popularising cooking by electricity 
is deserving of every support, and no doubt all firms who make a 
speciality of electrical cooking apparatus will embrace this oppor- 
tunity of bringing their specialities well to the-front. 


Colonial Manufacturing.—Some time ago it was 
reported that our Australian friends. were anxious to develop 
electric tramear building out there. It is now stated in the daily 
Press that there is a strong movement throughout Australia against 
importing locomotives, from England or America. The Victorian 
Royal Commission has reported that in the Government workshops 
at Newport locomotives can be constructed for £470 less per 
engine than when bought from private builders. It is expected 
that the movemeut will spread to New South Wales and Queensland, 
until all railway material is made in Australia. And it will be one 
of the most natural things in the world for our Colonial children as 
they grow in years, and feel their feet better, to desire to manu- 
facture on their own soil whatever, by so doing, they can get more 
cheaply than they can buy from home. This is a possibility 
which firms who depend largely upon Colonial trade will not 
ignore. 


The B.A. Picni¢ in South Africa—The South African 
meeting of the British Association for the Advancement of Science 
seems to be even more successful than the meetings held in this 
country from the holiday-making and sight-seeing point of view, as 
the following from a Reuter despatch will evidence : “ On the way to 
the meeting place I met a learned professor with ficld-glass and 
panama. ‘Not attending the sections?’ said 1; ‘ No,’ he replied, 
‘I have not been near them. I can get meetings at any time, but I 
cannot get South Africa every day.” The authors of papers, how- 
ever, have been amply compensated for their small audiences by 
the gencrous publicity of the newspapers, which are devoting 
os to 25 columns di tily to the proceedings of the Association. 


Appointments Vacant.—Senior shift engineer (34s.),_ 


also two junior shift engineers (28s.) for Lanark electricity and 
destructor works; superintendent for Greenock meter and installa- 
tion inspection department (50s.). 


Alkaline Accumulators with Unchangeable Elec- 
trolytes.—W. Jiingner has recently described in a Swedish journal 
the principles made use of in the construction of these accumulators. 
The fundamental reaction may be expressed thus =-My (OH) + 
K (OH) + Mi = M + OHK + OHM), where M and Mj, are 
univalent radicles. As the electrolyte acts only as a conductor, the 
reaction may be simply expressed as MOH + M,; = M + M, (OH). 
If the hydroxides are decomposed by the alkali into oxides and 
water, the reaction MW + 2 KOH + M; = M+ KeW + M; (OH), 
may first take place, M and M,,being divalent radicles, this being 
followed by K,0 + = 2 KOH, and M, (OH), = + H.W. 
The ultimate reaction i pen MW + M, = M + M,W, or, more 
generally, MmaWn + M,0/= MnWn —r + M,Oq The acid and 
the hydroxyl are thus simply moved from one electrode to the 
other. The advantage of this system lies in the fact that, as the 
electrolyte plays no part in the process, from a practical standpoint, 
its mass may be reduced to a minimum. The inventor has also 
found it pessible to employ inactive metallic conductors, which is 
equally advantageous, by enabling the weight of the electrolyte and 
of the conductor in question to~be greatly reduced; hence large 
quantities of electricity can be stored and liberated in accu- 
mulators, the chief weight of which lies in their active constituents. 
The electrolyte can’ be absorbed in porous matter, and the accu- 
mulator can stand idle for a long time without losing energy, and 
it can also be moved about easily. Secondary actions afe said only 
to occur in small amounts. In this article the inventor gives a list 
of bodies arranged in electromotive series, which may be used in 
his accumulators. The list runs:—Oxides of gold, platinum and 
the noble metals; Ag,W2; NizW2 (OH)s;; Ag.O; HgW; PdO; 
Hg,O; hydrated peroxides of Mn, Ba and Bi; “cnW ; Cn2W ; 
Fe (OH)s, Mn (OH);, BiW (OH); Cn; Bi; Fey (OF); Ni; Co; 
Cd; Fe, (OH)2; and Fe. 


Electrolytic Refining of Lead.—Writing in Metgllurgie 
lately, R. L. Whitehead describes the modifications that have been 
made in the Betts process for the refining of lead, and for working 
up the slimes. Betts’ original plant has been remodelled, and-now 
consists of 82 cells, which are equal to a daily production of 20 tons 
of purified lead. Only 28 baths are in use, however, which take a 
current of 4,000 amperes at 12°56 volts. The electrolyte contains 
10 per cent. of free hydrofluosilicie acid, and 5 per cent. of lead as 
silicofluoride. Each bath has 20 anodes: 2'5 centimetres thick, and 
21 cathodes 0°15 cm. thick. The anodes weigh 300 lb. each, and 


last six days, leaving 22 per cent. of residue ; the loss can, how- 
ever, be reduced to 10 per cent. by the employment of copper hooks. 
The baths are 2°15 metres long, 0°75 metre wide, and 1:03 metre 
deep, in internal measurements. The electrolyte requires to be 
kept in a state of circulation, for when differences of more than 
1 per cent. in the amount of lead present at different depths occur, 
tree-like growths appear, and silver passes into the refined lead. 
Hence the liquid must be made up to its proper strength every day 
by additions of acid, white lead, and about 3 1b. of glue. In order 
to work up the slime, it is washed and boiled with caustic soda. 
Half the antimony dissolves, and is precipitated electrically upon 
cathodes of iron or lead. ‘The residual portion of the slime is treated 
with 15 per cent. sulphuric acid to extract copper, iron, and 


‘bismuth ; and the undissolved matter is dried and fused with 


sodium carbonate and saltpetre. The slag of sodium antimoniate 
is removed, and the lead is oxidised, thus leaving a crude silver of 
less than 900° purity, which can be raised in fineness to 950° by the 
use of an air blast. Gold is finally separated by means of sulphuric 
acid. Lead refined by the Betts process is-said to have a purity of 
99°996 per cent., and to contain only 0°0005 per cent. of copper, 
0-001 per cent. of iron, 0°0006 per* cent, of antimony, as well as 20 
to 55 oz. of silver per ton. 


Evaporative Trials of Bennis Plant.—We have 
received from Messrs. Bennis a pamphlet with this title giving a 
series of detailed tests for boilers made with Bennis stokers. The 
pamphlet is sub-titled “ Interesting Data.” It is interesting because 
it contains the figures of the recently much debated Sheffield test 
with Shireoaks coal. We pass over this test as too controversial, 
and will proceed to examine the best record in the pamphlet. It 
is a test of one Lancashire boiler at Brighouse, and the following 
are the essential figures with the Bennis stoker :—-Steam pressure, 
81:2 1b., therefore boiler temperature 299°34; calorific value of coal, 
12,600 B.rH.u. per lb.; evaporation from and at 212° = 11°5; 
thermal efficiency of boiler, 88°1 per cent., which appears to be the 
ratio of the heat latent in 11°5 lb. of steam at 212” to the 12,600 
B.TH.U. in the coal. So far good. No information is given as to 
the air supply. So we may assume that the waste gases per Ib. of 
fuel were, say, 20 lb., and we may assume the atmospheric tem- 
perature to have been, say, 49°34°. It was in March. Then the 
waste gases went off with at least 299°34° — 49°34° = 250° of tem- 
perature. We will not add a single degree for head of temperature 
above that inside the boiler. Then with a specific heat of 0°25 the 
total fuel generated heat, in the gases from a 1b, of coal, will be— 


20 x 0°25 x 250 = 1,250 B.TH.U. 


Let this be subtracted from the calorific capacity of the fuel. 
This gives 12,600 — 1,250 = 11,350 B.TH.U. as the maximum possible 
heat that could be absorbed by the boiler under the impossible 
condition of cooling the waste gases down to the boiler temperature. 
The boiler actually had an output of 11,109 B.rH.v. in the steam. 
Its efficiency was, therefore, 97°8 per cent. 

But the waste gas from a boiler burning 34°6 lb. of fuel per sq. ft. 
of grate per hour, and evaporating 13°5 Ib. per hour per sq. ft. of 
heating surface, could not have had a final temperature less than 
100° above the boiler temperature. The total heat in the waste 
gases was, therefore, 1,750 B.TH.U. per lb. of coal used, and the 
actual maximum heat possible to be absorbed by the boiler was 
12,600 — 1,750 = 10,850 B.rH.U., so that the efficiency of the boiler 
was really 102°4 per cent., neglecting all the heat loss by radiation. 
We see no way out of this conclusion, and while an efficiency of 
102°4 per cent. may be quibbled at, or even sneered at by the cen- 
sorious, there it is. What pleases us best, however, is the fact that 
no hint is given as to the maker of the boiler blow-out tap, because, 
in our opinion, these figures are a poor advertisement for that or 
some other fitting. 

Our study of this one test has been so discouraging to us, that 
we have not had the heart to study other tests in the pamphlets 
which may be more reasonable. Surely there are sufficient boiler 
experts in the country to whom mechanical stoker makers might 
apply for assistance in deleting the impossible. 


Electro-Deposition of Nickel on Sheet Zine.— 
According to the Industrie Hlectro-Chimique, zine plates, on which 
it is desired to deposit a film of nickel, should first be cleaned with 
a mixture of chalk and oil, then well polished, and thoroughly 
washed. They are next fastened back to back, and given a coating 
of copper by being immersed for two minutes in an ordinary elec- 
trolytic bath. All the copper salts are then most thoroughly washed 
of, and the plates, separated from one another by means of rubber 
bands, or coated on their backs with paraffin wax, are brought into 
the nickel bath. The latter is best made up from 600 grammes of 
nickel ammonium sulphate, 250 grammes of boric acid, and 10 litres 
of distilled water. The current density must be 1°2 ampere per sq. 
decimetre. After the nickel is deposited, the plates should be well 
polished. 


Electrolytic Reduction of Nitrates to Nitrites— 
In continuation of their previous experiments, E. Miiller and F. 
Spitzer find that nitrate solutions which already contain 30 per 
cent. of nitrites can still be profitably treated with the electric 
current for the production of nitrites, and that the current efficiency 
of the process will exceed 80 per cent., provided the current density 
and the temperature employed, are not too high. In order to 
prevent oxidation of the nitrite back to nitrate as much as possible, 
it is only necessary to keep the concentration of the hydroxyl ions 
ata certain point, and this is quite easy to manage during icon elec- 
trolysis without the aid of a diaphragm, 
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OUR PERSONAL COLUMN. 


[The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELEctrRicaL Review posted as to their movements. | 


Central Station Engineers, — Aberdeen electricity 
department staff, on 17th inst., entertained to dinner Mr. J. 
Witson, who is leaving to take up an appointment with the Clyde 
Valley Electric Power Co., and Mr. D. J. Hawkes, who is joining 
ihe staff of Messrs. Siemens Bros. & Co., Ltd. 

Mr. W. M. Mirnzs, of Blackburn, has been appointed to the 
position of assistant electrical engineer to the Burnley Corporation 
it a salary of £120. 

Mr. Wa. FENNELL has been appointed enginger and manager of 
the Wednesbury Corporation electric light undertaking at a com- 
mencing salary of £180 per annum, to be increased to £200 at the 
end of the first 12 months; while Mr. A. Franks and Mr. J. P. 
SmitH have been appointed senior and junior assistants at the elec- 
iricity sub-station. 

The Maritzburg (S.A.) Electric Lighting Committee recently 
recommended that Mr. A. S. Munro, who had carried out the duties 
of acting electrical engineer in a satisfactory manner during his six 
months’ term of office, be given the appointment of borough 
clectrical engineer. The matter will receive attention at a fuller 
Council meeting. 

The Radcliffe U.D.C. has appointed Mr. S. J. Eckrrsatr, and 
Mr. H. Wirson, as junior switchboard assistants at the E.L. Works. 


Tramway Officials.—The Southend-on-Sea T.C. has 
appointed acting inspector ALLNUTT as tramway inspector, and 
motor-man CLARK has been selected to succeed Mr. Allnutt as acting 
inspector. 

The Halifax Corporation Tramways Committee, on August 17th, 
appointed Mr. Couprr, tramways traffic superintendent at New- 
castle-on-Tyne, as traffic superintendent. There were over 100 
applicants for the post. 

Mr. Witt1am Henry GRIMsDALE, late electrical engineer and 
tramways manager at Warrington, and now of Portsmouth, was 
married at Christ Church, Padgate, Warrington, on August 15th to 
Miss Ethel Birtles, daughter of Mr. Thomas Birtles, of Warrington. 


General.—News comes to hand from New Zealand to 
the effect that Mr. E. G. Wricut, electrical instructor at the 
Thames School of Mines there, has had to have his left hand ampu- 
tated at the wrist because of injuries received whilst carrying out 
X-ray experiments. The department granted him six months’ leave 
with full pay, but he was too ill to take the voyage home to 
England. He will come as soon as he is well enough, in order to 
seck advice from skilled electro-medical men in this country. 

Mr. GEORGE WESTINGHOUSE has been in London this week, 
staying at Claridge’s Hotel. 

With reference to the query published in our last issue, asking 
for the address of Mr. W. R. Wricut, late of Wellington, N.Z., it 
will interest our readers to hear that Mr. Wright has opened an 
office as consulting and inspecting engineer at 13, Victoria Street, 
Westminster, S.W. 

While engaged erecting extensions to the switchboard at Erith 
electricity works last week, Mr. Grorcr Brarr (representing 
Messrs. Kelvin & James White, Glasgow) received a severe shock 
ies burns through coming into contact with the high-tension 
yus-bar. 


Obituary.—At the funeral of Mr. W. E. Lanapon, 
which took place at Derby on Thursday last week, the Council of the 
Institution of Electrical Engineers was represented by Mr. W. M. 
Mordey (Vice-President), Mr. W. H. Patchell (Vice-President), and 
Mr. G.C. Lloyd (Secretary). Sir William Preece, who is absent in 
South Africa, was represented by his son, Mr. A. H. Preece. 


NEW COMPANIES REGISTERED. 


R. W. Vicarey, Ltd. (85,584).—This company was registered 
on August 18th, with,a capital of £1,500 in £1 shares, to acquire the business 
carried on by R. W. Vicarey & Co. at Stafford, to adopt an agreement with the 
said company, and to carry on in the United Kingdom the business of consult- 
ing, experimental and analytical experts of electric storage batteries, preparers 
and publishers of standard specifications of acids and waters for use and elec- 
trolytes, electricians, engineers, manufacturers and workers of and dealers in 
electricity, motive power and light, &c. The first subscribers (each with one 
share) are:—R. W. Vicarey, 91, Foregate Street, Stafford, electrical expert; 
Mrs. D. Vicarey, 91, Foregate Street, Stafford; C. A. Farley, 45, Spencer Park, 
London, yeast merchant; E. B. Vaughan, 194, Oxford Gardens, Stafford, elec- 
trical engineer; Mrs. 8S. B. Vaughan, 194, Oxford Gardens, Stafford; A. F. J. 
Bolders, Penkridge, Staffs., electrical engineer; and J. Ford, 91, Foregate 
Street, Stafford, builder. No initial public issue. Registered without articles 
of association. Registered office: 15, Queen Street, Cheapside, E.C. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Blackheath and Greenwich District Electric Light and 
Power Co., Ltd. (47,875).—Issue on August Ist of a debenture for £11,708, part 
of a series created by resolutions of July 8rd, 1900, and May 6th, 1904, to secure 
not more than the share capital issued and paid up for the time being. Pro- 
perty charged: The company’s undertaking and property, present and future, 
including uncalled capital. Trustees: H.R. Beeton, 18, Austin Friars, E.C.; 
and W. R. Davies, 10, Moorgate Street, E.C. “Total amount previously issued 
of same series: £188,292. ; 


“some of the owners of Nernst patent rights, amongst whom the 


South African Lighting Association, Ltd. (27,609).—Re- 
issue on August Ist of £1,000 debentures, part of a series created August 12th, 
1890, to secure £20,000 charged on the company’s undertaking and property. 
Holders: The executors of the late 8S. R. Clarke, 4, St. Dunstan’s Alley, E.C. 
No trustees. Previously issued of the same series: £20,000. 


CITY NOTES. 


Witu the extraordinary meeting held on 

The Nernst August 14th, this company has _ practically 
Electric ceased to exist. ‘The meeting was held to con- 
Light, Ltd. firm the resolutions (see Execrrican Review 

for August 18th, 1905), passed at the meeting of 

July 24th, the upshot of which was that the whole of the rights 
and property of the company should be sold to the Allgemeine 
Elektricitiits Gesellschaft for £24,000. That the step is a wise one 
in the circumstances, alike for the two companies concerned and 
for the general public, cannot be seriously disputed, since all the 
Nernst lamps on the market are made by the German company, the 
English company acting merely as a distributing agency supple- 
mentary to the regular sources of supply. 
From the shareholders’ point of view the career of the Nernst Co. 
has been an unfortunate one, seeing that they will have lost more than 
three-quarters of their originally subscribed capital, and have only 
received one small dividend on the present heavily pruned capital, 
during a period of upwards of six years. The company’s misfortunes, 
however, cannot fairly be attributed to anything but a combination of 
adverse circumstances, for the beautiful and brilliant invention of 
Prof. Nernst is certainly no myth, and a serious and honest, if not 
very successful attempt, was made by those in authority to put a work- 
able lamp on the market. Leaving out of count the baneful and ex- 
pensive influence of internal disputes, experience soon proved that the 
glower or filament was only a comparatively easily managed item 
of a complicated piece of apparatus. A suitable heater to start the 
eurrent had practically to be invented and perfected before any- 
thing of a marketable nature could be supplied ; the series resistance, 
the magnetic cut-out, the arrangement of the parts, and a hundred 
and one minor and yet important details, all needed attention and 
perfecting before anything-in the shape of a workable lamp could 
be turned out. Asa result of some years of work, and the expenditure 
of considerable sums of money, success began to be achieved by 


English company figured high. Financially, however, it was the 
poorest amongst its competitors, and it was specially incapacitated 
in this respect just at a time when heavy expenditure on manufac- 
turing plant became necessary. The company, moreoyer, was greatly 
handicapped in other ways in which its competitors were free. An 
English company, with English directors and an English staff, it 
had no right to manufacture or to sell in England, and no power or 
argument the Board could muster or urge would induce the A.E.G. 
to part with their patent rights for this country, rights which had 
been acquired before the English company was born. 

By the expedient of the four years’ agreement to trade the 
German company’s lamps in far distant lands, the Nernst Co. still 
kept alive for a time and avoided the financial and éther difficulties 
and risks involved in raising capital, and sinking it in works 
constructed in Holland, in the Channel Islands or some other 
locality free from patent laws. It is easy to be wise after the 
event. It would not have been easy, however, in 1899, for any 
shareholder or other person to have predicted the eventful history 
of the Nernst Co. Although this particular company dies (and it 
dies in happier circumstances than is the-fate of many a joint stock 
concern), it is a satisfaction to know that the lamp is still with us, 
and let us hope that its days may be many. 


Fife Electric Power (Co. 


THe second annual meeting of this company, whose undertaking 
we describe fully elsewhere in this issue, was held last week in 
the ‘Townhill generating station, when occasion was taken to turn 
on the first electric current. ; d 
Mr. R. BE. Wacker, the chairman of the company, in moving 
that the directors’ report be adopted, said that while the capital 
expenditure had been considerable they hada splendid asset, for 
they had acquired Parliamentary powers to erect generating 
stations in different parts of Fife, so that they might be in a 
position to cover the whole of the county. The county was rich in 
minerals and in other respects, and he hoped and believed that the 
company would be able in some marked way to help in the fostering 
of the mining and other industries, and in the realisation of the 
hopes which were entertained regarding the resources: that lay 
below the soil. Having referred to the favourable situation of the 
generating station, which, itself, he described as a pilot station 
going before the main stations which it was hoped to have before 
long, he remarked he had no hesitation in saying that an outlet for 
their current would be obtained, but they would have to wait 
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patiently before they realised the benefits to the full, as customers 
would not rush to them so soon as they saw a generating station 
only, but desired to see the company in a position to give off 
supplies from the cables. Then, after terms had been arranged 
with prospective consumers, transformers and motors had to be 
obtained, and in this way delay was occasioned, as a perio of four 
months was sometimes required for the provision of the auxiliary 
plant. In one instance, at present, they had been informed that 
transformers and motors could not be supplied in less than ten 
weeks, Already negotiations had been proceeding with what 
might be called moderate consumers, whose applications were 
greatly valued. As to the relations with the Town Council of 
Dunfermline, he could not discuss them, but he defied anyone to 
contradict him when he said that the terms on which the company 
had offered to supply current were such as the Council would have 
great difficulty in not accepting. The laying of tramways to be 
worked by electricity was in prospect, and a meeting was to be 
held within the next few days for the purpose of arranging for 
Parliamentary powers by a company which was independent of the 
Fife Electric Power Co. If the powers were obtained—and he 
had no doubt they would be—the working of tramways would be a 
great benefit to the Power Co. Then there was to be a naval base 
established at Rosyth. No doubt the Admiralty would ultimately 
have an installation for themselves, but he had no doubt that for 
some time to come the company would be sending down current 
for lighting purposes and for the working of machinery. In 
conclusion, he said that before the five years that were allowed, the 
debentures would be paid off, and the company would be floated as 
a public concern. 

Mr. Henry Rvurrer, London, seconded the motion, which was 
unanimously adopted. 

The following directors were reappointed :—Mr. H. W. Hutchison, 
Mr. Henry Riiffer, Lieutenant-General Sir R. H. Sankey, 
K.C.B., R.E., and Messrs. Thos. O, Callender, Henry Mungall, 
and R. E. Walker. 


Mather & Platt, 


‘'u1s company’s annual meeting was held at Manchester last 
Saturday, the chair being taken by Mr. E. Hopkinson, in the 
absence of Sir W. Mather. The CHArRMAN, in moving the adoption 
of the report (ELEecrricaL Review, August 18th), said that the 
profits of the company showed a considerable advance, but no one 
conversant with the conditions of trade m Lancashire,.and the 
country generally during 1904, would expect anything but a marked 
falling off in the returns of an engineering business which was 
largely dependent on the home trade. The ramifications of the 
company, however, extended throughout almost the whole world, 
and though the war in the Far East had adversely affected the 
exports to Russia and Japan, other countries, and particularly the 
Colonies and our dependencies, had provided a considerable increase 
of trade. The result was that the profits, though somewhat lower 
than last year, exceeded those of any previous years since the 
inception of the company, and they were carrying forward a larger 
volume of work into the current year than was the case at the 
corresponding period of last year. 


Lisbon Electric Tramways Co,—At an extraordinary 
general meeting held last week the resolutions already passed, 
altering the articles, were confirmed. 


Bombay Electric Suppty and Tramways Co,.— Letters 
of allotment of £600,000/4} per cent. debenture ‘stock ‘and of 
60,000 6 per cent. preference shares of £10 each of this company 
have been posted. 


Correction.—The heading “ Lancashire Tramways Co.,” 
which appeared on page 273 of our last issue, was a mistake. The 
correct title is “The Lanarkshire Tramways Co.,” whose power 
- station is situated at Motherwell, N.B. we 


Walter Scott, Ltd.—The directors’ report for the year 
ended June 30th last, including £334 brought forward, states that 
the net profits amounted to £38,708. After placing £8,476 to special 
reserve and paying debenture interest and preference dividend; a 
balance of £227 remains to carry. forward. The directors regret 
that the long depression in the coal, brick, and cement trades has 
made the year’s operations so unsatisfactory that they are unable to 
pay a dividend on the ordinary shares. 


Bolckow, Vaughan & Co.—The report for the year 
ended June 30th states that the expenditure upon new collieries, 
new blast furnace plant, electric installations and machinery during 
the year amounted to £567,563. The profit from all sources, avail- 
able for distribution, is £213,871. After providing interest. on 
debentures and dividend on preference shares, the directors propose 
to pay adividend of 5 per cent. on the ordinary shares, to write off 


-as payment of expenditure on extensions £56,196, and to) carry . 


forward £44,224. 


| 
Stock Exchange Notice.—The Committee has ordered 
the undermentioned securities to be quoted in the Official List :— 


Havana Electric Railway Co. 957,000 consolidated mortgage 6 cent. 
60-year coupon bonds of for $1,000 each, Nos. 1 to 6,957. oa 


\ 


STOCKS AND SHARES. 


Wednesday evening. 

As indicative of the restraint exercised by the diplomatic. situation 
over markets, it is worth noticing that the electricity supply 
department has but three changes for record in the prices on the 
page after next. It is no question of capital that hinders business, 
for the Stock Exchange is every fortnight offered far more money 
than it requires for the settlement of the account. Nor is it that 
investors are loth to part with their cash. The reason for the 
quietude lies simply in the natural anxiety of the public to await 
whatever events may spring from the conclusion of the peace 
conference. 

Evidently the attention drawn to the supply section by the 
Administrative Power Bill has also caused holders of shares to 
inquire into various points connected with their investments, about 
which they have perhaps hitherto remained in contented 
ignorance. Within the past week or 10 days we have had quite a 
number of queries as to the terms upon which loca] authorities will 
have the power to take over electricity supply undertakings at the 
end of the companies’ tenure. Put briefly, the reply is that when 
such powers become enforceable, the buyers must purchase the 
company as a going concern, making uo allowance for goodwill. 
What standard will be adopted in coming to terms is hard to say. 
But manifestly the various electric lighting concerns must make— 
and are making—provision for what will happen a quarter of a 
century hence. The usual test applied to the sum written off 
annually, including depreciation, out of revenue upon the average 
capital employed, is to take 24 per cent. as a fair basis for calcula- 
tion. From such a test, four companies emerge over the 3 per cent. 
line, on last year’s figures. They are the Brompton, Westminster, 
Kensington and South London, in the order of excellence 
as measured simply by this computation now named. The Chelsea 
Co. wrote off nearly 3 per cent., the St. James’s a trifle under 
2? per cent., while the City and the South London ratio was rather 
over 2 per cent. The Metropolitan, of course, comes under some- 
what different circumstances, so that its 12 per cent. is of little use 
for the purposes of this comparison. All the other well-known 
London electfic supply undertakings are below 2 per cent., and the 
directors will be well advised to give this point their especial con- 
sideration, even at the expense of dividend distribution for awhile. 

The changes in price already referred to are insignificant. Charing 
Cross Ordinary rose 3, recovering its dividend, and Edmundson’s 
Preference shed 5, to 6,3. County First Debenture added a point, 
and here the tale ends. 

To be able to point to a 2 per cent. rise in Central London Pre- 
ferred is a refreshing novelty. That the stock is cheap has been 
urged on several recent occasions, and the demand for these 4 per 
cent. stocks is wise to have noticed the Twopenny Tube Preferred 
as a sound security, likely to improve. Districts at 36, and Metro- 
politans at 903, have lost slight advances which were made on the 
erroneous idea that steam trains would be removed from the whole 
of the Inner Circle in the middle of September, although the 
District continues to extend its electrified running. Great Northern 
and ‘City Preferred ‘shares are cx 4s. dividend at 5, and Great 
Northern, Piccadilly and Brompton are ex a similar amount at 83. 
Mersey Stock and East London Consolidated are both about 5. | 

Allotments of the new Bombay Tramway Debenture have come 
to market, and the price is easier at par for cash, and 4 premium 
for Special Settlement. We hear of one applicant for £50,0(0 
stock who received about a third of what he wrote for, but smaller 
applications seem to have been satisfied in full. It is still con- 
sidered a pity by some people that an official reply was not made 
at the time the prospectus appeared, to the letter we referred to 
last week, casting doubt upon the title of the company’s property. 
Calcutta Trams are 93, and the new shares have risen to 9, while 
Anglo-Argentines are 4 better at 83, arid Belgranos keep steady at 
34. Madras 5 per cent. Debenture stands at 103, Hastings and Dis- 
trict 44 per cent. Debenture at 98, and Isle of Thanet Fours at 85. 
The latter company’s £5 fully-paid Preference are called 24—3. 
Sunderland 5 per cent. Debentures are 14 up at 98. All these 
latter four are electric tramway companies, the Isle of Thanet 
uniting electric light with its traction business. British Electric 
Traction Ordinary fell 4 to 83 middle. 

Telegraph descriptions are unchanged throughout, with the 
exception of Anglo “A” and the West India and Panama group; 
all these boast fairly good improvements. National Telephone 
stocks continue to be bought, the Preferred being 4 better at 110, 


‘the Deferred 1 at 108, and the First Preference shares 10s, up at 


134. The Debentures are also rather harder, and so are United 
River Plate Telephone Debentures, which put on another point to 


’ their rise of last week. An 4 rise in Electric Constructions is 


almost the only change in the manufacturing list. 
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Batts SHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 
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African Direct 4% Debs... 
Amazon Telegraph .’8 shares, Nos. 1 to 25, 000 
Do, do. 5 3 ‘Debs., Nos. 1 to a Red. 
Anglo-American Telegraph .. 
Do. do. do. 6% Pref. 
Do. do. do. Deferred 
Chili Telephone, Nos. 1 to 44,000 
Commercial Cable Sting. 500 year 4% Deb. Bk. Red. 
Cuba Telegraph .. 
Do. 10% Pref. 
Direct Spanish Telegraph, pyre ee 
Do. do. 10% Cum. ‘Pref. ar 
Do. do. et % Debs. a 
Direct United States Cal 


Direct W. India Cable, Reg. Debs, 110 1,200,R. 


Eastern Telegraph, Ord, Stoc ee 

Do. 84 Peek Stock 

Do. 4% Mort. Deb. Stock Red. 
Eastern Extension, ry and China Tele. 


Do. Deb. Stock 
East & 8. Afric. Tel. eM Db. , 1 to 3,000, red. 1909 
Do. 4% Reg. M. Debs. (Mauritius ens ) 1 to 8,000 
Globe Telegraph and Trust... 
6% Pref. 


ae 
Great Northern Telegraph, of Copenhagen 
Halifax and Bermudas Cable, 44% 1st Mort. 
Debs., within Nos. 1 to 1,200, Red. } 
Monte Video Telephone Co., Ltd. Ord. ss oe 
National Telephone, Pref. Stoe tock we 


Do. do. Def. Stock ; 

Do. do, 6 % Cum. Ist Pref. 

Do. do. 6 % Cum. 2nd Pref. .. 

Do. do. 5% Non-cum. 8rd P., 1 to 250,000 

Do. = 34 Deb. Stock Red. ‘ 

Do. Deb. Stock Red. 
Oriental Telen. “and Bie ec. 1 to 171,504, fully paid | | 

do. 6 % Cum. Pref. | 

Pacific & European Tel % Guar. ltol 000 
Submarine Cables Trust" | 


United River Plate Telephone 


Do. 5 % Cum. Pref., Nos. 1 to 40,000 | 4 


Do. do. 5% Debs. 
West African Telegraph, Shares 
ba Coast of America, 1 to 30,000 & 53, 001 to conte | 


Do. 4% Debs.,1 tol ,500 guar. by Braz. Sub. Tel. | 


Western Telegraph, Ltd., Nos. 1 to 207,930 
Do. do. 8 % Debs. 2nd series, 1906 
Do. do. 4% Deb. Stock Red. 
West India and Telegraph .. 
Do. do. 6% Cum. Ist Pref. 
Do. do. 6% Cum. 2nd Pref, ‘ ne 
Do, do. 5% Debs., Nos. 1 to 1,800 ee 


te 


Closing Closing 
Dividends for the last tati tati 
four years. | Avguet 
1902. | 1903. | 1904. | 1905. 
4 4 4% 3 99 —102 99—102 
il il Nil ae 4 
Nil Nil Nil re 15 — 80 75 — 80 
60/6 | Gls. | 23% | 29s. 59 — 61 — 61 
6 6% % | 58s. | 106 —107 106 —107 
1/- 2s. il 143— 15 15g— 158 
6% | 7 8% 7 a— 
4% | 4 4% 
6432 | 10 5% - 
10 % 17 — 18 17 — 18 
4 : 
10 10% | 10% . 93— 
44% | 48% | 44% : 100 —103 00 —103 
% | 8% 114— 113 113 
44% | 44% | 44% ; 00 —102 100 —102 | 
7% | 142 142 = 
7% | 144 133— 14} 
4%} 4% | .: 105 —107 105 —107 
4% 14% | 4% | : 99 —101 99 —101 
4% | 4% 14% 101 —103 101 —103 
3167*| 54% | 58% .. 1 1 1 
6S 1 14 1 14 
128% |24% | .. — 36 85 — 
43% | 44% | 48% | 99 —101 99 —101 
10% |10% |18% | .. 534 
6% | 6% | 6% | 6% 109 —110 1104 | 
44% | 5% | 5% | 5% | 106 +108 107 —109 
6% | 6% | 6% | 6% 124— 134 13 — 14 
6% | 6% | 6% | 6% 2— 13 12 — 13 
5% | 5% | 5% | 5% 
1084 1053 104 —106 
6% | 64% | 68% | 1% 
6% 16% | 6%) 
4% | 4% | 4% 98 —101 98 —101 
| | 4— 8 8 
6% | 6% | 6 127 127—130 
7 8 
| 42% 00 —1 100 —102 
| 133— 141 133— 144 
5 5 5 ; 100 —102 100 —102 
4 4 4 102 —104 102 —104 
% 5% 100 —103 101 —104 


ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 


Res 


Do. do. 
Lindley & Co., Ord. par 
do. 6 


S555 


BES 


+Liverpoot ‘Overhead I Railway, Ord. 


British Aluminium 7 Cum. Pref. .. 


Do. do. A” 6% Cum. 

Do. do. 4 % Funding Cert 

Do. do. * 5% 1st Mort. Deb. Stock Red. 
British Electric Traction Ze 

Boa... . do. % Cum. Pref. 

Do. > 5 % Perp. Deb. Stock 

Do. 4% % 2nd Deb. Stock Red. 
British and Helsby Cables 

Do. do. 6 % Cum. Pref. 


43% 1st Mort. Deb. Red. 


% Cum. Pref. 
Brosh Electrical Engineering, Ord., 1 to 731 
Do. N Pref 


Do. °% Perp: Deb. Stock 
Do. 44% Perp. 2nd. Deb. Stock 
Callender’s Cable Construction shares % 
5 % Cum. 
44% Ast Mort. Deb. Stock Red. 
Do. do. 4% Stock” 
do. Det. do. 
City and South London Railway ae 
Crompton & Co., hg 1 to 85,000 
5 % Ist Mort. Reg. “Debs., 1 to 
900 ‘of £100, and 901 to 11,000 of £50 Red. i 
Edison & Swan Utd., shrs., £3 pd.,1 


Do. shares, 01—017, 139 
Do. 4% Deb. Stock Red. .. 
Do. 5 % 2nd Deb. Stock Prov. Certs. all pd. 


Electric Construction 1 to 112,100 

Do. do. 1% Cum. Pref., 1 to 31,390 
Do. do. 4% Perp. 1st Mort. Deb.'Sk. 
‘Co. (1900), 5 % Cum. Pref. 
Mort. Deb. 
Be ae: 44 Mort. Deb. Stock 

India-Rubber, Gutta-Percha & Telegraph Works. . 

do. 4% 1st Mort. Deb. . 


Do. Pref. £19 paid 
Telegraph Construction and Maintenance 
4% Deb. Bds., 1 1909 
Waterloo & City Railway, Ord. S 


an 
== ye 


44 


| 
Nil Nil 5} 4 
Nil Nil | . | 4 
2: 22 3h 
5% | 5% | . 99 —103 99 —103 
6% 6% | 83 
6% | 6%]. 1 | 103— 114 xd 
5% | 5% 122 —124 192 —124 
Se ay | . 97 — 99 97 — 99 
S% | 6 —-6 
6% | 6% ‘ 6 6 
44% 101 —104 102 
Nil — 
Nil | 23: to uh 
Nil ; 
4% | 44% | 92 — 95 
% 449% 73 — 81 78 — 81 
124% 10 — ll 
5 5% 
ue ae 106 —108 
4% | 4% | 4 88 — 90 xd = 
4% | 4% | 4 99 —101 xd | 101 —103 
4% 1-4% 77 — 80 — 
23% % | 2 87— 39 xd | 87 — 
24% | 24% 2 
5% | 5% 94 — 99 94 — 99 
Nil 2— 2 2— % 
4% | 4% 83 — 88 83 — 88 
5% | 5 Se 89 — 94 89 — 94 
4% | 4% iia 92 — 95 92 — 95 
B% | 5% “ 10 94— 10 
4% | 4% ad 97 —101 97 —101 
15 % 15 % | 10% ul 124 114— 12 
10 % a s. 15 — 16 15 — 16 
4% | 4% 100 —103 
1 1 
| | | of 9— 9% 
20% | 15% 82 — 34 82 — 34 
4 4 101 —108 102 —104 
| 8% — 91 xd | 89 — 91 
| 


* A period of nine months, 


tati Liverpool Stock Exchange. 
From Manchester Share Li: 


t Unless otherwise stated all shares are fully paid. 
St. 


Bank rate of discount 24 per cent. (March 9th, 1905). 


,§ Interim dividends. 


ig 
Present Stock | | | if 
Issue. Rise + 
Share. or ae 
| | if 
3,118,210 | | Stock 
3,118,210 | 
1,932,8561 | 
16,000 | | Stock | 
6,000 | | 5 < 4 
30,000 50 | 
~ Stock | = 
} Stock | ae 
| 100 | *3 
| 10 | 
100 | 
100 | 
+1 
250, = 
2,000. | 
Stock | 
1,689, | “ae 
| ee 
5 
tock 
10. | 
% | 
oe 
| 
= | {10 
been 
per 
atro- | | 
| 5 Nil 
hole Stock | 5% | 
the | | ‘a | | 
Stock | 5% | 199 if 
reat 100 oes 
5 10 98 984 | 
to Stock | | 102 
86. 10,00 | 
00,000 | a | +8 
200,000 | | Stock | 1Z 
the 00,0002 | | isg | | 
10, 150,0001 | 300 
to 


816° 
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SHARE LIST OF ELECTRICAL 


COMPANIES (continued)—ELECTRICITY SUPPLY COMPANIES. 


Stock 2 Closing Closing Business done | Rise + 
—— NAME. or yg tag for the Quotations Quotations week ended | or 
Share. Aug. 9th. Aug. g. 23rd, 1905. | Fall — 
1902. | 1908. ; 1904, {1905. .|Highest|Lowest. 

,377 | Brompton & Kens. Sup., Ord., 1 to 20,000 5 8 10 10% 10 — 10 — 104xd 
10,623 % Cum. Pref. 5 7 q 1% 1 98— 104xd 
288,782 | Central Electric 1% Guar. Deb. Stock 100 4 4 4 103 —106 103 —106 
80, Charing Cross Strand Electricity 5 10 % 8 8 5% 638 +3 
80,000 Do. do. 44% Pref. 5 48% % 5: 
40,000 Do. City Undertaking” 43 % Cum. Prf. 5 % 4 2 5A, 5 
40,000 Do. do. 1903 5 43% A 575 54 : 

850,000 Do. do. 4 % Deb. Stock Red. -- | 100 4% 4% 4 & 3 103 —105 103 —105 ee ae 
44,486 |*Chelsea Supply, Ord. 5 % 6 6— 6% 64— 
150,000 Do. 44 % Deb. Stock Red. |. | Stock | 4 4 44% : 108 —110 108 —110 109 A 
70,595 | City of London Eee. “Lighting, . 40,001—110,595 10 5 5% 6 & < 104— 11 103 104 
40,000 6 % Cum. Pref., 1 to 40,000 . 10 6% 6 18 — 14 138 — 14 
400,0001 Do. 5% Db. Stk., Scrip. (iss. at 115) all pd. 5 5 5% 122 —126 123 —127 
300,000 44% 2nd Db. Stk., Prov. Crts., allpd. | 100 43 43% ae 103 —105 103 —105 
40,000 | County of London Electric Lighting, Ord. 1—40,000 10 4 4 g 4 2 4% 84— 9 ae ePoe Tea 
80,000 Do. do. % Pref., —60,000 10 6 6 6 12: 12 — 12 
400,0007 Do. do. % Deb. Stoc 111 —114 111 —114 1123 112 
250,000 Do. do. g 2nd Deb. ‘Stock -. | Stock 4 aa 103 —105 103 —105 1043 103% 3 
10. um. | —; 
800,0001 do. 44 % Ist Mort Deb. Stk | 100 44 red 43% os 106 —108 06 —108 107} 1074 ae 
21,000 Kensington and Knightsbridge Ord. 5 10% | 12 12% 114— 124 113— 12} | +2 
136,000 do. 4% Deben. Stk. | Stock | 4 % 4% 4% se 97 —100 97 —100 ; pe 
111,000 Electric Corporation, Limited, Ord. 3 Nil Nil 3% 13— 23 2— 2% | +3 
60,000 Do. do. do. 6 % Pref... 5 6% 6% 6% “ 5 — 5— 5h 53 xs 
871,895 Do. do. 4%1st Mort. Deb. Stk. Red. | Stock | 4 % 4% 4% xS 99 —102 99 —102 a oa 
100,000 | Metropolitan Electric Supply, 1 to 100,000 5 Th% % | 10% 10% 93— 1 — 102 104 103; 
76,121 Do. 44 % Cum. Pref. 1—71,106, £3 pd. 5 4 44% | 44% 53 
220,0001 Do. 44% 1st Mort. Deben. ‘Stock. % 44% 109 —113 109 —113 111 sae 
250,0001 Do. % Mort. Deben. Stock Redem. | Stock % % 2 98 —100 98 —100 As cet 
250,000 | Midland Electric Corporation, 44 % 1st — Deb. | 100 44% 44% 4 sie 99 —101 99 —101 1003 100 | 
10,852 | Notting Hill 10 6% 6% 1% 14— 15 14 — 15 14} 
59,000 Do. 4% 1st Mort. Deb.. ee 100 4 ? 4% 4% ne 100 —102 100 —102 Pr a 
40,000 | St. James’ and Pall Mall ig Light, Ord... 5 144 ny 144% 10% 13 — 14xd 134— 143 144 133 
20,000 1% Pref. 5 1% 1% 8— 9 8— 9 
150,000/ Do. 834 % Deb. Stock Red. 100 % 38% 84% ig 97 — 99 97 — 99 Ap : 
12,000 | Smithfield Electric Supply, Ord. . 5 23% 4% 4% 22— 23— 2% 
50,000 Do. do, Ad Deb. Stock | Stock | 4 4% 4% A 76 — 80 xd 76 — 80 = ee ed 
65,000 | South London Or 5 13% 8% 4% 4 va— 4 
100,000 | South Met. Elec. Lt. & Power ( Ord.. 1 Nil Nil Nil 
50,000 | (Late Blackheath and Greenwich % Pre 1 Nil 1% 7% 1% 12 én 
100,000 Dist. E.L.Co.) 44% 1st Deb. Stk. | 100 44% | 48% | 48% : 107 —1073 106 —109 | 
10. um — 
200,000 Do. do. 44% 1st Mort. Db. Stk. Red | 100 43% 04 —1 105 —107 1 
110,000 | Westminster Electric Supply, Ord. . oe 5 12% | 188% |14% 18% 12 — 123xd 124— 1 13 1348 | 
28,151 Do. do. 5 % Cum. “Pref.” 5 5 5% 5% 68 | 
Shares not officially quoted :—Mackay Companies, ord., 41—48. Pref. 75—77. 


* Subject to Founders Shares 


+ Unless otherwise stated all shares are fully paid. 


Interim dividends, 


MARKET QUOTATIONS, Wednesday, August 23rd. 


ight’ Latest Fortnight’'s 
CHEMICALS, &c, METALS, &c. (continued). | 
a Acid, Hydrochloric percwt. 5/- g Copper Sheet ee +. per ton £84 £1 ine. 
+. perecwt. 22/- g od. +. perton £84 £1 ine. 
@ Ozalic. ais +. percwt, 82/- (Electrolytic) Bars +. per ton £74 
ss Sulphuric per cwt. 5/6 oe ” Sheets .. per ton £87 
a Ammoniac, Sal per cwt. 42/- r ton £81 
a Ammonia, Muriate (crystal) per ton £33 10 “yao H.C. Wire per Ib. 98d. 
per ton £30 Ebonite Rod +. per lb. 3/3 
Bleaching powder . we SOR £5 10 5s. ine, 3/- 
a ofCarbon per ton £15 n German Silver Wire... +. per lb. 1/6 
q Borax .. per ton £13 h Gutta-percha, fine +. per lb, 6/- to 7/- 
a (90 per gal. h India-rubber, Para fine .. +. perlb. 5/6 to 5/7 dee. 
a 50 es as per gal. 5/6 ae i Iron, Charcoal Sheets per ton £18 ws 
a Copper Saipbate ° per ton £20 és i 4, Pig (Cleveland warrants) per ton 47/2 5d. inc. 
q Lead, Nitrate per ton £25 i 4, Forgings, according to size per ton From £11 
a » White Sugar.. per ton £31 i ,, Scrap, heavy . per ton 47/6 to 50/- 
ethylated Spirit . r ga oe ) to 
Naphtha, Solvent (90 % at 160°C) 5/6 g Lead, English Ingot -. per ton { to £14 10 5/- ine. 
q Potassium Bichromate, in casks per Ib. ‘Bd. 99 Sheet ., +. per ton £16 2/6 inc. 
q Potash, Caustic (75/80 %) per ton £20 £2 dec. m Manganin Wire No. 28 .. +. per lb. 8/- ee 
Potassium Cyanide perlb g Merew r bot. £726 5s. dec. 
q Shellac "e . percwt. 190/- 5/- ‘ine. d Mica (in original cases) small . per lb. 6d. to 1/- de 
q Sulphate of Magnesia ‘ per ton £4 10 4 a* 5 ” 2 medium per lb 2/6 to 4/- os 
q Sulphur, Sublimed Flowers per ton £6 10 — » large .. per Ib. 4/6 to 8/6 6 
a per ton £5 10 p Phosphor Bronze, — castings per lb. 1/1 to 1/3 
Lum r ton £5 rolled bars & rods _ per Ib. 1/14 to 1/3 ine. 
Soda, Caustic white 70 %) per ton £10 15 Pp & sheet per lb. 1/4 1d. ine. 
a, Ctysta r ton £3 o Platinum .. +. peroz. 84/- 
q Sodium casks per lb. e Silicium Bronze Wire per lb, 104d. to 114d. ae 
Cyanide .. perlb. id. ae i Steel, Magnet, ace’d’g to dese’ n per ton .. 
METALS, &e. i ” ” in bars .. . £152 
b Aluminium Ingots, in ton lots .._ per ton £150 £20 ine. ‘ Tin, Block . = aks ++ Per ton to £153 £13 inc. 
b ” Wire, in ton lots .. per ton £177 £9 inc. » . Wire, Nos. 1to16. +. per lb. 1/10 .- 
b Sheet, eh ton lots .. per ton £175 £9 ine, . White Anti-friction Metals— . 
b Babbitt’s metal i ing per ton £43 to £140 sie “White Ant” brand. per ton £46 to £70 £3to £5ine. 
Brass (rolled 12’) basis per Ib. Tad. j Yarns, 2/10sGrey Cotton, on sp'ls Ib. 8d. 
4, Tube (brazed) +. perlb. 6lea, Flax per lb. 5gd. 
4  (soliddrawn).. per Ib. j . Bply 10 Ibs. Russian per Ib. 4tad. 
c 4, Wire, basis .. per lb, Td. j » 10 1bs. Russian, single .. per lb. 
¢ Copper Tubes (brazed) .. ae r lb. 1 a0 j 180 lbs. Jute rove per ton £11 
c (solid drawn) «+ per lb. 104d. te k Zine, Sh’t (Vieille Montagne pnd. ) per ton £27 15 
g Copper Bars (best selected) per ton £84 £line 


by Messrs.:—a G. Boor & Co.; 
Smith & jia-Rub 


Co., Ltd. ; rye 


r, G.P. and Teleg. Works Co., Ltd.; 


‘b The British Aluminium Co., Ltd. ; 
g James & Shakspeare ; h Edward Till & 


e Thos. gag xf Sons, Ltd. ; d F. Wiggins & Sons; e Frederick 
Co.; i Bolling & Lowe; j Walter H. Hindley and 
orris Ashby, Ltd.; m W. T. Glover & Co., Ltd.; n ’P. Ormiston & Sons; 0 Johnson, Matthey & Co., Ltd.; p The Phosphor Bronze Co., Ltd. 


Electrolysis with Alternating 


Currents,—At a 


recent meeting of the Milan Chemical Society, A. Coppadoro read a 
paper on the electrolysis of alkali metal chlorides with alternating 
currents, the experimental process he employed being to introduce 


a current of 42 alternations per second, through platinum e 


sodium chloride per litre at temperatures ranging between 


ectrodes 


15° and 


into a solution containing 3 gramme-molecules of mee 1 or 


30°C. He found that a noteworthy amount of decomposition in 
the electrolyte does not occur until a current density of 50/amperes 
per square decimetre is used, and that, with a higher density a con- 
siderable quantity of hypochlorite is produced. When the current 
density was 324 amperes, the yield of hypochlorite from sodium 
chloride was 21°72 per cent. during the first 15 minutes of the 


operation. Hydrogen is the only gas evolved, but a 
appewrs later on, During the 


little oxygen 


first few moments a trace of 


chlorine observed. 


Chlorates may be detected occasionally. 


The platinum electrodes are gradually attacked, partly dissolving i in 
the liquid and partly falling to the bottom of the cell in the form 
of platinum black. When potassium chloride is under treatment, 
the platinum black is accompanied by some potassium platinic 
chloride, which is comparatively insoluble in presence of the 


potassium salt. 


If the ‘current .density is not too high, the elec- 


trodes become platinised, and when the coating is complete, the 
formation of hypochlorite diminishes to a notable extent. This is 
probably because the suspended platinum black decomposes the 


hypochlorite, liberating oxygen and potassium chloride. 


The P.D. 


also decreases as the electrodes become platinised. When graphite 
electrodes are employed, a current density of over 1,000 amperes 
per ee square decimetre is necessary for the formation of hypochlorite, 
ut the electrodes are quickly Genteoyed during the process, 
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“THE ELECTRICAL: REVIEW. 


EXPORTS AND IMPORTS OF ELECTRICAL GOODS DURING JULY, 1905. 


Last month it was our unwilling duty to record considerable 
decreases, compared with the previous exceptional mouth, in the 
values of the electrical exports and imports set forth from month to 
month in these columns; this month (July), however, does not 
reveal any great alteration of the previous month’s totals, and taking 
the past six months as a whole, shows that our electrical export 
trade is well maintained, while imports have fallen. 


The July electrical exports amounted to £128,560, or roughly 
£1,000 less, and the imports totalled some £106,247, or approxi- 
mately £1,000 more than our last returns. 


The re-exports of foreign electrical goods, however, show a 
decline of some £4,000, amounting to only £4,648, this being by far 


the smallest amount recorded during the six months in which this 
table has appeared. 

Satisfactory features of the latest returns are the excellent totals 
of the electrical and electrically-driven machinery exports, which 
are some £10,000 in excess of the imports of a similar nature; also 
of the power cable @xports and imports, both of which, and especi- 
ally the latter, are largely in excess of those of the month of June. 

As in previous months our own South African Colonies were 
good customers, and New Zealand, New South Wales, India, 
Portugal and certain South American States also proved good 
purchasers. 

This month the prominent importing countries were Germany, 
Belgium and the United States. 


Registered Exports of British and Irish Electrical Goods from the United Kingdom. 


| es 5 | &” = | @ 2 | 
£ £ £ £ £ £ 
Russia, Norway, Sweden and Denmark... | 146 2,172 145 146 850 1,769 15 | 
Germany 15 11 | | 6 | 
Java, Dutch Borneo and Indies ... 28 | 25 40}... 21 
France | 682 | 83 | 125 91 356 46 | 
Portugal, Madeira, and Portuguese E. Africa ... | 100 | 8,194 | 35 32 | 3,080 300 | aie | 
Spain, Canary Isles, and Morocco aaa col 62 iL | 25 3 | 2,013 | 17 | Sao 9 
Egypt 726; 38 2 23 60) 56 | 18 
China and Siam 299| 273) 18) 29, 641) | 
Japan 2,600) 35] 70; 255) .. | .. | ... | 
U.S.A,, Philippine Islands, Guam, ‘and Cuba 6 3 | 25 260 442 | 
Brazil 264) 126) 111 28 102, 4629; 48) 
Argentine ... 1,058 | 148) 302 | 25 | 2,851} 157, 1,047 | | 
Channel Isles, Gibraltar and Malta 81 | 2,644 ... | a 
British West Africa | 92] 19] ... | | 
Cape of Good Hope 1,341 | 5,437 379, 224, 553 740 | 2 | | 477 = 692 | 
Natal.. | 2,583 | 1,803 157 | 361 13,176 123 163; 847} 
Zanzibar, Mauritius, ‘and Aden ... 10 | 3 205 
Straits Settlements, "Sarawak, and “Labuan | 374] 148 | 418 | 169 101 
West Australia 144, 85| 21) 59 690, 10 «sl. 
South Australia 5 | 1,265 | | 46 
New South Wales ... 260 165) 188 8 | 2,516 12 | 
New Zealand | 8 | | 1,008 3,421 | 
British West Indies and British Guiana_ 59 | | 56 | 
| | | | | | | 
Total, £ | 14, 054 | | 32,668 | 6,680 | | 1,945 | 2,124 | 42 p414 | 5,658 | 66 | 5,751 | 9,417 | 5,600 
| | | | | | | 
Telegraph nes for month: Russia, Marconi apparatus, £2,183. 
Registered Imports into the United Kingdom of Electrical Goods from all Countries. 
Russia, Norway, Sweden and Denmark... 4 43 25 | 1,119 4 60; ... | 5,366 22 aaa 
Germany... | 4,998 | 10, 552 416 | ‘800 99 | 9,178 | 275 165 | 1,541 |- ... 
| 10,67 | 1,727 50 | 8,786; 159) 314) 624 | 
France | 800 345 | 98 534 | 1,475 23 | 2,106 | 
United States | 216} 248 215 40 | 15,267 71 
| - | | 
Total, £ oom 12,179 | 1,009 | 2,859 748 | 39,575 | 588 4,734 | 7,574. 316 | 
Additional imports: Italy, electrical goods, £75. - 
Registered Re-Exports of Foreign and Colonial Electrical Goods from the United Kingdom. 
Various countries, mainly as above __... 1,794... | 135 | 40 | .972 | 190° | 240 | 1,277 | “ 
i 


ToraL Exports: 
£128,560 


Toran 
£4,648 


TotaL Imports : 
£106,247 


ings are classified according to the. Customs returns, The first and 


i ts earing under the several head. 
relating to “goods” otherwise unclassified, the doubtless, consisting of similar 


mabenigle to those appearing in adjacent columns. 
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ELECTRIC TRAMWAY AND RAILWAY 
EXHIBITION, 1905. 


DESCRIPTION OF INTERESTING EXHIBITS. 


(Continued from page 254.) 


Messrs. Doutton & Co., Lrp.—Every year it becomes more 
and more remarkable that no great effort is made, or at least appears 
on the surface to have been made, to produce a line of pottery insu- 
lators which shall supersede, both on account of electrical and 
mechanical excellence and of price, the present form of moulded 
insulator which deteriorates with some rapidity wherever it is sub- 
jected to the influences of damp and a loaded atmosphere. The call 
for this kind of thing must come from tramway engineers, for 
pottery makers cannot be expected to understand the technicalities 
of the designs which would have to be worked out. There are one 
or two lines in England on which most of the insulators are made 
of glazed porcelain, but we are inclined to believe that the designs 
were not all that they might have been. 

Messrs. Doulton inform us that they have not overlooked this 
market—a statement which we can well believe, now that we know 
how many electrical markets they have set themselves to provide— 
but they say that hitherto there has been very little demand for these 
insulators in pottery. Quite 100 miles of line in this country are 
standing to-day with porcelain bobbin or “reel” insulators for the 
secondary insulation, which are giving the greatest satisfaction. 
They cost somewhere between 14d. and 23d., according to size, 
against 1s. 6d. to 3s. 6d. for moulded insulators of one of the various 
types extant. 

With their several designs of third-rail insulators, Messrs. 
Doulton are making a sterling bid for the English market. They 


Fia. 82.—-“ ” Type INSULATOR. 


have designed, among other types, the “ Tubular ” pattern illustrated 
in-fig. 82, especially for use on tube railways, where the clearances 
are very small. It is made of a block of cream enamelled stone- 


Fia. 83.—“ PEDESTAL” INsuLATOR. 


ware of tubular, or multi-tubular, form, grooved to receive the 
rail, and secured to the sleeper by clips. It has been adopted on 
the Baker Street and Waterloo Railway. 

Quite a different pattern is the “Pedestal,” illustrated in figs. 
83 and 84. The makers hold that this insulator is substantial 
enough to withstand the rough usage, vibration and shock which is 
the lot of every insulator on a heavy railway. This rail-suppert 
consists of a pedestal of stoneware or porcelain, of substantial pro- 
‘portions, with a large base resting direct upon the rail-tie and 
secured thereto by external malleable-iron fastenings. In this 
respect it differs considerably from earlier types of rail-insulators 
in which the porcelain is supported on a central stud after the 
manner of telegraph insulators. The conductor-rail is held in 
position by a chair of malleable-iron, provided with a stem which 
is cemented into a recess in the insulator, The insulator shown -in 
the illustration is fitted with a chair for a conductor-rail of rect- 


angular section. The same type is supplied with chairs adapted 
for other sections of rail, ¢.g., flanged or channel sections. The 
insulator occupies the whole of the vertical space below the rail, 


SSS 


SS 


Wi, 


84.—Secrion or “ PeprestaL” Type. 


thus presenting a maximum length of path to resist surface leakage 
of current. 

A letter which we wrote to Messrs. Doulton on the subject of 
third rail insulators of the “‘ Pedestal” pattern elicited the follow- 
ing interesting reply :— 

“Tn our opinion the best type of rail insulator is a pottery insu- 
lator resting firmly on its own base. We quite confirm your remark 
that the method of supporting antinsulator on a central stalk, after 


Fia. 85.—Dovtton’s Rack Insunator. 


the manner of a telegraph insulator, is unsatisfactory. ‘er 
This method of construction is, however, entirely different from that 
adopted in our ‘ Pedestal’ insulator, in which the pottery body, 
instead of being supported on a stalk, rests firmly on a large base. 
It is only the cap which is held in position by the depending stalk, 
and this both in theory and practice is an entirely different matter. 

“The ‘ Pedestal’ type of insulator was selected for the G.W.R. 
Hammersmith and City electrification in preference to all other 
types in the market.” as 

Then they exhibited all kinds of porcelain or ‘stoneware pieces, 
such as switch-fuse handles, fuse bases, fuse-box insulators, and all 
kinds of telegraph insulators. 

The porcelain cable rack illustrated in fig. 85 should be a valu- 
able article in the construction of central stations, cable subways, 
&c., and fig. 86 shows some of the various shapes of insulating 
bridge pieces for cables laid in bitumen. 


86.—Dovutton’s BrinGk INsuLATORS FOR SOLID SysTEM 
CABLES. 


A show-case (fig. 87) was exhibited as a ready means of showing 
a few of the stoneware pieces which are in demand. 

Permanent Way.—The Ames-Crosta and allied patents spread a 
double meshed net to catch the shy and: simple customer-bird, for 
on one stand they proclaimed the advantages of one set of specialities 
under the banner of the AmEs-Crosta SaniTaRy ENGINEERING Co., 
Lrp., while at the next stand they displayed a still more various 
collection of permanent way impedimenta at the sign of the 
RaWway AND GENERAL ENGINEERING Co., Ltp. The articles on 
the first stand which call most for notice are illustrated on page 319. 

‘Fig. 88 shows the Ames’ combined anchor clip and tie-bar by 
whieh any movement of the rail is prevented, and as.no holes have 
to be drilled through the web of the rail, as when the screwed inde- 
pendenttie-baris used, this combination is easily and quickly applied. 
Another most useful feature is that the tie-baris sunk in the concrete 
bed, and so.dees not interfere with the paving as all other tie-bars do. 
This should have influence with the permanent way engineer and 
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foreman. The box form of the anchor should ensure a solid keying 
with the concrete. It is well to note that the-use of these anchor 
tie-bars is independent of the form of rail* joint. Anchors 


Fic. 91. 


Traereo Sump Box. Carcu Bor. 


Fic. 87.—DovutTon STONEWARE PIECES. 


Fic. 90.—“ R. & G.” Parent Tramway DRAINAGE. 


are required }jbetween any class of rail joint from the plain fish- 
plate to the solid weld, but they are not always used. 

The Ames “bull-dog” sole-plate, fig. 89, adds another to the 
lengthy list. A glance at the illustration is sufficient to show that 


Fic. 88.—THE AMES CoMBINED ANCHOR CLIP AND TIE-BAR. 


so far as stiffness goes nothing better could be designed, whilst the ; ~ 
weak joint of most sole-plates—the bonding into the concrete bed— Fic, 92.—RENEWABLE CHECK Rat. 

has to all appearances been vanquished in a most successful manner. 
Here again no bolt holes are required. 


Fic. 89.—Tur “ BULL-p0G” SOLE-PLATE. 


Figs. 90 and 91 show a form of drainage which the makers re- 
commend strongly for use on tramways. This is called the “R & G ” 
system, after the designers and patentees, the Railway and General 
Engineering Co. It combines the drainage of the rails, the collec- 
tion of sand or silt, easy access for cleaning, and trapping of sewer 
gas, 

The inlets to the catch-boxes are so formed as to prevent the pos- 
sibility of choking up, and special pipes form a corinection with 
the sump box, which is trapped, and may be connected direct to the 
sewer. Sand washed down through the catch. boxes is intercepted 
in the sump box, where it collects instead of being carried to the 
sewer. The sump box can be cleaned out when required, to avoid 
choking the sewers. The system can he made to suit existing lines, 
and is easily fixed. 

This firm showed a complete system of check rail replace- 
ment. Almost incredible trouble has arisen in several towns owing 
to the rapid wear of the lip of the rail round curves, and the Rail- 
way and General Engineering Co. have designed a special form of 
renewable check, which can be fixed to any section of rail after : : - 
preparation by shaping down the lip of the existing rail in place trolley made up of steel framing, and supporting power-driven 
by means of a portable tool. Fig. 92 shows this renewable check tools with which the rails can be ground or drilled or milled. ‘The 
in position, while fig. 93 gives a clear view of the portable shaping _ driving power may be derived from petrol engines or from electric 
‘machine with which the old lip of the rail is reduced and trued up motors, whichever happens to be the more convenient. The view 
to take the new check. In this instance the shaper is being driven shows the carborundum grinding wheel in position between the 
by an electric motor, and where power can be tapped off the trolley running wheels and the milling cutter under the platform on the 
wires this is the simplest and cheapest combination. : left attached to a flexible shaft: While the tools are in operation 

We illustrate in fig. 94 (see next page) a more elaborate tool. This _ the truck is held from moving by applying the brakes, Two grind- 


Fic. 93.—PortTaBLe SHAPING MacHINE FOR RENEWABLE 
CHECK WORK. 


very compact piece of apparatus consists of a lo wtruck or 
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ing-wheels are provided, both fitted with compound slides, so that 
both rails can be ground at one setting. 

Messrs. L. P. Winsy & Co. and ,THE Continuous Rain JoInt 
Co. or Great Brirain, Lrp., squatted with their well-known 
specialities well within the range of a tie-bar or a fish-plate of their 
rivals in the permanent way line. .We understand that. they 
occupied two stands (Nos. 38 and 38a), because the title of one 


Fic. 94.—Rai~ GRINDING AND SHAPING MACHINE OF THE 


RatLway aND GENERAL ENGINEERING Co. 


division of the business was so long as to require one stand all to 
itself. 

The forms of the Winby “ Anchor ” rail-joint and chair are quite 
familiar to our readers, and it has found such favour in practice as 
to be used at “Aberdeen, Newcastle, Bradford, Grimsby, Newport, 
Bristol, East Ham, Stockport, Birmingham, and many other places, 
while the continuous rail joint, which is imported from America and 
is believed to have saved the life of more than 20,000 miles of tram- 
way and railway in that country of badly laid track, has such an 
extensive use as to require an output of 40,000 tons annually. 

The Winby devices are British, and both obviate the use of bolts 
or rivets. The ‘“ Anchor” rail joint is similar in form to the Howard- 
Cooper sole-plate, but has that advantage over the latter. It is 
enough to say for the “ Anchor” chair that there are 20,000 in use. 

The makers contend that these things can be applied with the 
greatest adv antage, not to new track only, but to rails on which the 
joints are “ down” and the ends battered. 

We have recommended the use of the Thermit process for welding 
rail joints so often, that it ought to be almost superfluous to refer to 
the exhibit of THERmiT, Ltp., at any length. ; 

During the Exhibition, daily demonstrations of the process on 
a full-size scale were given, and we have much hope that these 
demonstrations, more than anything else, have appealed to our too 
conservative managers. The safety, i., freedom from breaks, 
buckling, or hogging, of any system of welding has been placed 
beyond the reach of controversy in reality, although there are a 
large number of men who still continue to talk about the dangers, 
but the time is coming when even they will make the discovery 
that railewelding has passed the laboratory stage. 

The question of safety being thus set at rest, what remains is to 
discover the best of the methods by which the seldom queried 
advantages of a continuous rail gan be obtained, and that question 
is on the way to be answered-fairly by asking how many of the 


three best known methods ate in use to-day in Great Britain. The - 


three methods are the Electric, the Falk cast, and the Thermit cast, 
all excellent so far as final results go, but the last only surviving 
the ordeal of price and convenience. We do not think that Messrs. 
R. W. BuackweEtt & Co. will raise any objection to our remark that 
they, who were progressive and far-sighted enough to introduce and 
push as far as they could the Falk system, have realised that in 
comparison to the Thermit system it is cumbrous and expensive 
except under very favourable conditions, and not only have faced 
the facts in time, but themselves have taken the victorious method 
into their own service. Men who have been responsible for work 
done with both methods consider that the Falk has certain technical 
advantages over the Thermit, so that we may still seé the familiar 
cupola car on contracts where the number of joints to be welded is 
large. 

The fullest information about the system, and all about the 
benefits which have been derived and are expected to accrue from 
its use, can be had by reference to the paper on “ Solid Rail Joints,” 
by Mr. P. S. Sheardown, printed in the Jowrnal of the LEE. (Vol. 
33, Part 6), and to papers and articles which we have noticed from 
time to time. 

The illustrations, figs. 95and 96, show the whole of the apparatus 
in position, and the completed weld. 

This is what the Thermit Co. have found after several years’ 
experience under working conditions :— 

1. That the electrical conductivity of their joint is about 90 per 
cent. of that of the sound rail. 

2. That the chemical composition of the rail is not altered, and 
the rail head is not softened. 

. That the material at the joint has a strength of 87 per cent. of 
thot of the solid rail, without the iron band welded ‘around the 
joint, which makes this really the strongest part of the rail. ~ 


And better than all these, that the conductivity of the joint does 
not deteriorate after the fashion common with bonded joints; the 
welded joint is permanently economical ; it supplies a smooth track 
for the cars so long as the middle part of the rails lasts, not the ends 
as heretofore; it performs the double function of perfect rail joint 
mechanicaily and electrically considered; and it reduces the 
repairs to permanent way when the rails are anchored properly, by 


SS 


Fic. 95.—THERMIT WELDING 
APPARATUS IN POSITION. 


Fic. 96.—CoMPLETED THERMIT WELD. 


eliminating the pumping action which sooner or later turns every 
fish-plate joint into a hydraulic ram acting between the foundation 
and the setts. 

(To be continued.) 


STEAM CONSUMPTION TEST OF A 1,500- 
B.H.P. TRIPLE-EXPANSION ENGINE. 


Tue following interesting particulars relative to a “C” type 
Browett-Lindley triple-expansion engine recently installed at the 
Bournemouth and Poole electricity station, were obtained by Mr. 
H. R. J. Burstall, of Messrs. Burstall & Monkhouse, at a trial con- 
ducted on behalf of the makers on July 27th last. The name of 
the gentleman conducting the test,.is a sufficient guarantee of 
the care which was exercised in carrying it out. For the 
purpose of the test Messrs. Browett-Lindley provided a_ special 
40-in. “ Froude” water dynamometer capable of absorbing 2,000 
B.H.P. at 250 rpm. The alternator which the engine 
was intended to drive was uncoupled, and -the dynamo- 
meter coupled up in its place. The engine was run at a load 
corresponding to the nominal full load of the engine, and under the 
conditions of the specification. 

Testing Arrangements.—The power of the engine was absorbed by the 
water dynamometer, and the total load on the brake was measured 
by a “Dennison” weigher used to indicate the minus pull on the 
brake. The exhausts of the air and circulating pumping engines 
were disconnected from the condenser, so that this only received 
the steam from the main engine. The water discharge from the air 


' pump ran into a pocket in the air pump discharge pipe, and was 


pumped up from this pipe by a centrifugal pump into the 
measuring tank. The latter had been calibrated, and a scale was 
placed in it with each 400 lb. increment marked on. The necessary 
correction was made for the difference in volume of water at 
calibration temperature and the temperature of the air-pump 
discharge water. 

Observations were taken of the steam pressure at the engine stop- 
valve, the temperature of the steam entering the valve chest, the 
pressure in the H.P. and the L.P. valve chests, the vacuum in the 
engine exhaust pipe and in the condenser. 

The speed of the engine was measured by a tachometer, and three 
sets of indicator cards were taken on each full power test, for the 
purpose of determining the valve setting, &c. 

Method of Conducting Tests.—The engine had been running some 
time before the tests were made, so that all conditions were steady. 
The centrifugal pump on the air-pump discharge was started, and, 
on the water level in the measuring tank reaching the zero mark, a 
signal was given to commence reading the brake, tachometer and 
the gauges above enumerated. The gauges were read at two- 
minute intervals; the brake weight and revolutions three times in 
each two minutes. The rise of water in the tank was noted at each 
400 Ib. interval, and when the tank was full (= 4,800 lb.) the time 


’ of filling was noted, and a signal given to discontinue the other 
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observations. Three runs at full load were made, and also one run 
each at three-quarter and half load, the latter observations being 
made for the purpose of obtaining a steam consumption line. 

Results of .Tests.—The annexed table gives the results of the five 
tests made as above, together with the mean of the three full power 
tests. In these figures have been included all corrections, and they 
should be correct to within 1 per cent., if not less. The corrections 
were as follows :— 

There was a slight leak from the water side to the vacuum side 
of the condenser; this was measured and found to amount to 
200 lb, per hour, 

Owing to the conditions obtaining at the station, it was impossible 
to obtain the specified vacuum of 25 in. at the engine exhaust; a 
deduction was therefore made,. corresponding to 14 per cent. 
per in. of vacuum, below that specified. 


It is somewhat surprising to find, however, that whilst 
the battery is taking up its proper position in the large 
supply stations, its use has not yet become common in 


factory plants. Many of the large works of manufacturing . 


companies generating their own electrical power, contain 
plants equal in capacity to a good-sized central station, often 
working under similar and in many cases. more trying con- 
ditions than a station devoted to electric traction ; for, whilst 
in a central station there will usually be a complete dis- 
tinction between the plant used for traction work and that 
for the lighting supply, in a factory—unless on a very large 


scale—the lighting and power have to be supplied from the. 


Test oF BroweEtt-LinDLEY ENGINE AT BOURNEMOUTH. 


| Steam pressure steam tempera | |” | Water por cor 
of tans. Power. r.p.m. at stop valve at stop valve auliauad B.H.P. water per Cc ed at 92 per cent. efficiency 
(Ibs. per sq. in.). (Deg. F.). (in.). hour (Ibs.). | Actual. alternator. 

1 Full 252°7 152 417 215 -| 1,505 | 24,410 | 16°22 1537 | 22°4 

2 252°3 422 1,519 24,700 16°26 15°33 22°34 

3 is 249°7 151°5 422 210 | 1,527 | 24,840 | 16:05 15°09 21:99 
(mean) 2516 151°6 - 4203 212 | 1,517 | 24,650 | 1618 15°26 22°26 

4 } 253°2 153°3 419 22°2 1,103 18,040 16°36 15°67 _ 

5 4 152°8 417 23°1 739 12,525 16°95 16°47 


A column has been added showing steam consumption per 
KW.-hour under specified condition, 7.¢., with 25 in. of vacuum and 
with an alternator having an efficiency of 92 per cent., and the mean 
of the full power runs gives this as 22°26. 

The arrangements made at the station were most satisfactory. 
The engine and all the apparatus worked smoothly and well, the 
conditions being very steady. 


ACCUMULATORS WITH REVERSIBLE 
BOOSTERS FOR FACTORY INSTALLATIONS. 


By RAPLH W. BIRKETT. 


THE importance and usefulness of accumulators in central 
stations for lighting and traction work, is by this time well 
recognised. Much has already been written upon the sub- 
ject. Efficiency, capital outlay, convenience, and many 
other points have been. treated and compared, and it is now 
considered that a battery is an essential part of a central 
station plant generating and distributing continuous 
current. 

A. few years ago a battery was looked upon as a luxury—if 
not rather a nuisance—and by the then existing methods was 
of very littleuse. It was useless during the day and usually 
too small or in too bad condition to be of much use at night. 
So that the battery—for central station work, at any rate— 
was falling rapidly into disuse, and it looked as if its applica- 
tion would never get any further than the country house or 
small private plant. The method of charging and 
discharging by regulating cells was not very. satisfac- 
tory, and although much ingenuity had been expended 
in the design of automatic regulating switchgear, the 
apparently small field of usefulness for the secondary 
cell caused its development and improvement to lag behind 
the progress of electrical invention in other departments of 
the science. 

It was not until the evolution of the booster had reached 
almost to its present stage, and the adaptability of the 
accumulator to electric traction—could it be properly applied 
—had begun to be grasped, that renewed attention was 
devoted to its improvement. Improved methods of manu- 
facture, and consequent increased efficiency, brought the 
accumulator to the front, and with the invention of the 
automatic reversible booster its usefulness has been so much 
increased, that the once despised and rejected battery is now 
become an integral part of the plant of any up-to-date 
station. 


(Signed) Henny R, J, Burstatu, 


same generators and mains, without even having the advan- 
tages of a three-wire system of distribution. Although 
it is often necessary to keep a special dynamo for the 
lighting of the works, to install ‘also a separate system of 


cables and wiring for lighting and power would mean adding | 


greatly to the first cost of the plant, whilst having to keep 
this extra system of mains, engine and generator standing 
idle and unproductive the greater part of the time, would 
materially increase the works costs of the power station. 

In many branches of manufacture, where the load driven 
by the electric motors includes heavy machinery, running inter- 
mittently, and producing rapid fluctuations of power, or where 
cranes and heavy lifting or hauling machinery are used, the 
disturbing effects of the varying demands upon the running of 
the lighting and motor circuits, steadiness of illumination and 
regularity of speed can be readily noticed, and are always a 
cause of annoyance, discomfort and loss of efficiency, and 
here the battery, properly arranged, has undoubtedly a 
mission. 

Floating the cells on the bus-bars is useless ; the use of 
regulating cells, requiring constant attention, is unsatis- 
factory. The only way to get a good result and full 
usefulness from the battery, is to couple it with an auto- 


matic reversible booster. It is the writer’s purpose to show, - 


from an account of his own experiences with a generating 
plant recently erected and managed by him in a large engi- 
neering works, that a battery, thus equipped, can be made to 
justify its existence by effecting substantial economies in 
running expenses. Also by ensuring exact governing of elec- 
trical pressure, under the most trying conditions, it allows of 
the whole supply for power and lighting being given from 
the same generators and one system of mains. 

The plant above referred to, contained two 300 Kw. and one 
90 Kw. shunt-wound ¢.c. 410-volt generators, direct coupled 
to high-speed engines. The battery consisted of 197 P 11- 
type E.P.S. cells giving 250 amperes on peaks. The battery 
operated through a Highfield automatic reversible booster, 
or could alternatively be discharged direct to the bus-bars. 
There was also a rotary transformer giving 102 volts across 


- its secondary winding and run from the 410-volt mains. The 


load consisted of about 60 motors of various sizes from 
4 to 50 B.H.P. driving machine tools, pumps, lifts, cranes, &¢., 
and 130 arc lamps supplied at 410 volts. The 100-volt 
mains supplied 400 glow lamps, four electric cranes, some 
motors and an arc-welding plant. The heaviest and most 
fluctuating part of the load, however, was a 275-B.H.P. 
motor driving a 14-in. bar mill, rolling steel bars and.angles 
up to 4-in. sections. 
The demands made by this motor varied largely, according 
to the size of the bars, &c., being rolled, but the following 
was an average load :— resi 
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‘hen: 
Work done by motor. peres. Volts.| E.H.P. yee am 
Running mill and gearing light... | 60 | 410 | 44 
Rolling 4-in. steel angles from 
billet :— 
First roll ... ee a ... | 220 | 410 | 1208 | 5 
Second roll—roughing out angles | 330 | 410 | 168 12 


Third roll—bar 10 ft.—18 ft.long | 420 | 410 | 230°8 | 65 in 3 
| passes 
Fourth roll—finishing... ... | 200 ; 410 | 110 45 in 2 

passes 


Note.—Compound wound motor running at 360 r.p.m. with a 
15-ton fly-wheel on driven shaft; rope drive. 


That the load variations on this motor are very severe 
will be seen by the diagram. Here is shown the reading 
of the motor ammeter during the time the work is passing 
through the first, third, and fourth rolls, and this also 
shows the suddenness with which the load rises, its duration, 
falling off, and rise again, as the bar is passed through the 


from a plant which is also running electric cranes and motors 
at varying loads, will understand the misery of a light which 
is one moment 20 ¢.P., and the next 6 0.P. 

In the workshops, too, the flickering and pumping of the 
are lamps every time the cranes start has a bad effect, 
whilst the trouble caused by large irregularities of- speed in 
machines doing accurate turning and screw-cutting work 
is often serious. 

Steady running is of great importance in workshops, and 
no amount of compounding of dynamos and adjustment of 
rheostat wheels will ensure a steady pressure so well as the 
automatic reversible booster. : 

Of course, the actual variation of the voltage at the bus- 
bars depends upon the proportion of the load being taken by 
the battery. In the case shown by the chart, the generator was 
giving up to 400 amperes and the battery up to 80 amperes. 

It was only when the demand-exceeded 480 amperes that 
the drop of 2 volts was observed ; at other times—#.e., when 
the load was anywhere under 480 amperes—the pressure would 
be quite steady at 410 volts and the generator amperes at 400. 
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RECORD OF BATTERY WORKING IN CONJUNCTION WITH REVERSIBLE BooSTER UNDER Fiuctuatina Loaps. 


same roll several times before going on to the next one. The 
whole cycle of operations took from four to five minutes, 
and would be repeated with intervals of 14 minutes all the 
time the mill was working. 

The effect of this upon a 500-ampere dynamo already 
giving, say, 250 amperes for motors and lighting can easily 
be imagined. Actually, it was found that the voltage 
on the generator fluctuated between 410-280, and consequently 
on the 100-volt circuits between 102-75 volts at each pass 
of the bars through the mill. As these fluctuations were 
so rapidly recurrent, hand regulation was quite impossible, 
and matters were little better even when two 500-ampere 
dynamos were used. With the battery and Highfield 
booster in parallel with the generator, however, the varia- 
tion of bus-bar volts never exceeded 3 or 4 volts under the 
heaviest load, and the battery discharge could be regulated 
to a nicety to give all current required over any determined 
amperage on the generator. 

The continual starting and stopping of electric cranes and 
other motors, the “ flopping ” of the are welder, in fact, every 
variation of the load could be exactly neutralised by the 
booster. As the extra demand arose it was met by the 
booster, and going off, the discharge from the battery was 
replaced by the booster reversing, and going over to charge 
until current was again requjred. 

This is well shown bythe recording ammeter chart of 
battery. When this w4s taken the load on the generator 
was kept steady at 400 amperes, the pressure varied only 2 volts, 
all excess current being supplied as required from, and 
returned as soon as the demand ceased, to the battery. 

It should also be noted that at the end of the run the 


battery was in the same state as at the commencement, 


having supplied to the mains and received back again the 
same number of units, plus the energy losses of the 
conversion. . 

It will thus be seen that during nine hours’ work one 
generator was kept at its most efficient load, the voltage was 
kept steady enough for incandescent lighting, and the neces- 
sity of running two generators inefficiently, avoided. One 
engine, running under economical conditions, was certainly 
better—even allowing for booster and battery losses—than 
two engines running at light and rapidly-varying loads. It 
is also important to note that all this charging, discharging 
and-governing was effected by the Highfield booster without 
any attention or hand regulation during the pent Once 
adjusted, the booster can, within long ranges, be left to work 
itself, and the limits of charge and discharge to be allowed, 
can be fixed by the attendant before leaving it to its work. 

Of course, the above is an extreme case, not, perhaps, 
often equalled in the ordinary works installation. But any- 
one who has had to work, say, in a drawing office, lighted 


Had the load been observed to keep rising above 480, a turn 
of the rheostat would adjust the booster for steady bus-bar 
volts upto, say, 550 amperes, the battery discharge then 
being allowed to go higher and share the extra load with the 
generator. It will thus be seen that the generator load can 
be kept, within small limits, at any point desired, according 
to the proportion of the probable load which the booster is 
adjusted to pass from the cells. 

A high-speed engine runs. better and lasts longer without 
repairs if it can be run at a s/eady load, whether it be at half, 
three-quarter, or full load. Ina well-designed power station, 
it will on this system, always be possible to run some of the 
engines at full load, instead of as otherwise, having to keep 
several at light and varying loads. It will then be 
practicable to use triple-expansion engines, and obtain maxi- 
mum economy. ; 

However good the engine governing is, some fluctuations of 
speed are observable, and with shunt-wound generators, the 
voltage in any large works is unsteady. With a booster, 
however, although the generator pressure may vary considerably, 
the bus-bar pressure is kept quite steady, and the battery thus 
becomes a true pressure regulator, working much quicker 
and more accurately than the engine governor, or the com- 
pounding of the dynamo, which latter only provides for 
increase of pressure with increase of load—not s/eady pressure 
such as is required for lighting. ; 

(To be concluded.) 


THE ARTIFICIAL LIGHTING OF SCHOOLS. 


A RECENT number of the Zeitschrift fiir Beleuchtungswesen contains 
an interesting article written by Dr. J. J. C. Miiller, of Bremen, 
describing the experiments he has made in certain high schools of 
that town upon the proper arrangement of the artificial lights, so 
as to secure full illumination upon the students’ desks. At the 
outset, a rule was laid down that the strength of the illumination 
at all points in the room should be at least 2°04 candle-feet. 

The first experiments he describes at length were carried out in 
a room 25 ft. 3 in. long X 23 ft. wide x 13 ft. 3 in. high. It was 
stripped of all furniture and fittings, and the’ walls and ceiling 
were given a fresh coat of lime wash. The source of artificial light 
consisted of four groups of “Tantalum” electric glow lamps, each 
group containing six lamps of 22 c.p. arranged under a reflector of 
mirror glass. The positions for the lighting groups were found by 
dividing the room into four equal rectangles, and then hanging 
each group as nearly as possible from the point_given by the inter- 
section of the diagonals of the said rectangies. The amount of 
energy consumed by the lamps ‘was about 1,080 watts, and they 
were provided with ground-glass globes. The benches ordinarily 
used in the room were 2 ft. 10 in. high. Measurements of the 
illumination afforded were made (1) with the lamps 6 ft. 6 in. above 
the desks, (2), with the lamps 8 ft. 3 in. above the desks, and (3) 
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with the lamps close to the ceiling, 7.¢., 10 ft. 4 in. above the desks. 
In the first case the illumination varied from 5°5 to 3°4 candle-feet, 
in the second from 4°8 to 3°5 candle-feet, and in the third from 
42 to 2°9 candle-feet. In order to see the effect of the reflection 
from the walls, two sides of the room were next almost entirely 
covered with blue photographic prints, the lights being in the 
second position. Measurements of the illumination in the same 
spots as before gave readings of from 4°6 to 2°8 candle-feet. Then 
several rows of benches 2 ft. 4 in. high were brought into the room, 
and three scholars placed at each of them, the lights being 
8 ft. 10 in: above desk level. The illumination was found to range 
from 3°8 to 2°7 candle-feet, one spot having only 2°3 candle-feet, 
but probably this was in shadow. Asa result of his experiments, 
the author concludes that such a system of direct lighting by means 
of four groups of six 22-c.p. glow lamps with matt globes and 
mirror refleators placed at a height of from 8 to 9 ft. above desk 
level gives a sufficiently bright and uniform light for a room of 
the size in question, even when allowance is made for the gradual 
soiling of the walls and ceiling, and the diminution in illuminating 
power of the lamps themselves. The illumination at writing level 
is not likely to fall below the 2 candle-feet required. 

The next series of experiments were carried out upon indirect 
lighting by means of arc lamps. The room used was 34 ft. long X 
24 ft. 3 in. wide, freshly whitewashed as in the former case. Two 
Siemens-Schuckert school lamps for indirect lighting were em- 
ployed, slung approximately from the longer diameter of the hall 
about 8 ft; from either end wall, 7.e., about 18 ft. apart. The lamps 
required 10°4 amperes of current, and absorbed 1,144 watts. They 
were fitted with metallic reflectors, which threw all the light up- 
wards on to the ceiling and on toa strip about 4 ft. wide at the upper 
part of the walls. Measurements were then made in the empty 
room of the illumination at bench level. The values obtained 
ranged from 4°7 to 2°5 candle-feet in some 15 different situations, 
and it was found that the two lights would be more advantageously 
placed if 23 ft. apart instead of 18 ft. The room was then filled 
with its complement of eight double school benches of three seats 
each, and the places were filled up with grown men. Measure- 
ments of the illumination were made in 32 places, between each 
of the supposed students. The values obtained varied from 2°3 to 
1°6 (in one spot only 1°45) candle-feet, and it was evident that the 
light was very uniform in spite of the living obstacles to its equal 
distribution. If the separate desks used in higher grade schools 
had beén put into the room instead of the forms belonging to 
elementary schools, the scholars would have been further apart, 


and the illumination would probably not have fallen below 2°3 , 


candle-feet at desk level. This would have left a sufficient margin 
for loss of reflective power as the walls and ceiling became dirty 
to ensure a permanent illumination equal tothe necessary 2 candle- 
feet. 

It is interesting to observe that the direct incandescent electric 
light which gave an illumination at working level equal on the 
average to 4°1 candle-feet in the first schoolroom when empty, gave 
only an average light equal to 2°85 candle-feet when the room was 
fully occupied with benches and scholars, i.¢,, it suffered a loss of 
about 30 per cent.. The indirect arc light employed in the second 
hall gave a strength of illumination equal, on the average, to 
3 candle-feet in the empty room, which fell to 2 candle-feet when 
the room was filled. This loss was equal to about 33 per cent. 
Shadows were distinctly noticeable under the direct light, but were 
almost entirely absent from the indirect illumination. 

Tests were also made of the illumination afforded by a single 
10°4 ampere indirect arc lamp in the smaller room mentioned above. 
It was found that the light was everywhere below the minimum of 
2 candle-feet, ranging, in fact, from 1°7 to 1:1. To light such a 
room properly with indirect arc lamps, one of 15 amperes would 
be needed, or two of 8 amperes. The latter plan would be pre- 
ferable in most cases, because at the usual pressure of 110 volts 
two are lamps must be put in series. 

It will be noticed that, using Tantalum lamps consuming about 
2 watts per candle, the power used in the two cases was about the 
same. If, however, ordinary carbon filament lamps had been em- 
ployed, they would have consumed twice as much power as the 
inverted are lamps. Further, the lighting, in effect, would not have 
been so good, for the pupils of the eyes would contract in presence 


of the exposed glow lamps globes, whereas with the indirect light- - 


ing this would not occur. 


RELIABILITY IN POWER SUPPLY. 


Tue engineer who is responsible for the supply of electricity for 
light and power has always to stéera circumspect course between 
considerations of economy, involving the expenditure of the least 
amount of capital gonsistent with efficient running and reliability, 
which is dependant first on the high quality of the plant, labour and 
supervision utilised in the system, and secondly on the amount and 
nature of reserve available to cope with such emergencies as are 
almost certain to arise even in the best managed concerns. His 
Seylla is the shareholder and ratepayer who objects to a high 
capital cost per kilowatt of output ; bis Charybdis is the consumer 
who raises grievous plaints and consults the gas man if his supply 
1s interrupted. And just as any number of theoretical examinations 
will fail to produce a pilot, so there is no known law and no graphic 
analysis which will supply to a station engineer, that which he lacks 
In commonsense and knowledge of local conditions. At the same 
time, though there are many shifting sands which cannot be put on 


the map, certain dangerous reefs may be charted as being safe at a 
distance. 

For example, it is unwise to run the machines in a generating 
station up to their overload capacity, even on the peak. This 
advice may be made consistent with economy if each generating 
unit is designed to give its best efficiency at a load considerably 
under its limit of output. It will then pay the running engineer to 
have a sufficient number of machines on Toad at any time on usual 


loadings, to enable him to pull one set out at once should signs of . 


trouble show themselves. Cases are within our knowledge where 
absolute wreck of one or more generating units has occurred owing 
to lapse of time occupied in getting another set away to replace the 
faulty one. Further, the total normal plant capacity of the station 
should at any time exceed the peak load by the output of one 
machine, in order that, should overhauling or extensive repair to 
any set become necessary, undue risk may not be incurred of failure 
of supply owing to the removal of one of the generators from the 
active-service list. The principle may be carried further: even as 
a generating station is a combination of individual sets, so each set 
is a combination of separate parts. There should be in the store- 
room a collection of interchangeable spares of such parts of the 
generating plant as are likely to break down, in order that stoppage 
of the set and diminution of the plant capacity may be reduced to 
aminimum. This general principle must be worked out in detail 
by each engineer for his own station. The alternate-current 
engineer must consider what he will do if one of his exciters breaks 
down ; the man with combined lighting and traction must devise 
means whereby one system may help the other over emergencies ; 
the victim in charge of a complicated switchboard must determine 
whether he shall put his confidence in hospital bus-bars or a supply 
of temporary connections in the stores. 
Another point is that excessively low first-cost of plant frequently 
leads to gnashing of teeth. We do not at present refer to the 
acceptance of cut-price tenders with infantile trustfulness in mann- 
facturer’s verbal guarantees. The engineer who trys to pay bad 
prices and at the same time grab good work, deserves all he gets in 
the way of dramatic incidents; the only pity is that so much of 
the trouble falls on inoffensive subordinates. There are perfectly 
legitimate methods of saving money, however, which may cause 
serious trouble in operation ; and Mr. H. W. Buck, in his recent paper 
before the American Institute of Electrical Engineers, instances a 
useful example. A polyphase transformer, though costing less and 
filling less space than three separate single-phase transformers, is of 
less value from the point of view of reserve, inasmuch as, if the 
former breaks down, capacity equal to its full polyphase rating is 
put out of action, whereas not more than one phase of the separate 
trarsformer set is likely to go wrong at one time, and can therefore 
be put into operation again more easily. The recent action of 
Midwood v. the Manchester Corporation demonstrated that simpli- 
fication of a network system to the limit of solidly connecting all 
parts together, may involve more disastrous consequences than if 
the extra expense of inter-connector fuses and extra time and trouble 
in testing operations were incurred. The disposition of the net- 
work and its feeders is, it may be noted, simply a financial adjust- 
ment between importance of service and initial cost. Large 
customers demanding an unfailing supply, will induce the power 
engineer to give them duplicate or triplicate service. The small 
consumer whose individual fuse or transformer gives out, may drain 
his inkpot before the engineer is impressed with any sense of risk. 


ENGINEERS OR ARTISANS ? 


MoveErn tendencies are clearly in the direction of reducing the 
operating staff of an electricity supply system to the artisan class. 
The electric light engineer, pure and simple, catered for a class of 
customers requiring that which, if not a luxury, could be more 
fittingly described as a convenience than a necessity. Consequently 
his prices could be kept high enough to pay for complex machinery 
and good men to run it. The modern station engineer, however, is 
chiefly anxious to get hold of a power load, and as power is a 
necessity, the law of adaptation of means to ends is felt with its 
utmost vigour. In the generating station simplification of parts by 
the massing of power in large units has now been followed by the 
introduction of the turbine, which is destined to effect a revolution 
in the personnel of the station staff. Up to the present, therefore, 
the prospects of reward for training and skill appear to be greater 


. in the distributing than in the generating department. There is a 
suggestion of the occult to the bystander who watches a mains . 


engineer “testing” a cable with ohmmeter and generator, while no 
man who cannot at least grapple with the “ Rule of Three,” and 
work a Wheatstone Bridge, need aspire to localising a fault by the 
loop test. ; 

It is, therefore, probable that Mr. Addenbrooke will fall 
under the anathema of the junior fraternity of our stations 
for advocating the overhead main for electric distribution in 
this country, for it will be remembered that in the early 
part of the year he developed his views on overhead mains 
testing before the Institution of Electrical Engineers, as follows :— 
“ An inspector should patrol all the main routes at least once a day. 
If a line is in sight from a good road it is obvious that this inspec- 
tion is easily and quickly made, and should ‘a fault occur it can be 
traced by an observer from a gig, motor-car, or bicycle provided 
with repairing outfit, and is easily remedied.” We fear that the 
attention of our junior engineers will be rivetted not so much upon 
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the pleasure of riding. in’ or on the aforesaid gig, motor car or 
bicycle, as upon the probability that the salary of the user of such 
conveyance will diminish as the simplification of his duties 
increases. It takes no technical training to see a broken wire. 

As if this were not enough, we cull the following extract from a 
paper read by Mr. H. W. Buck before the American Institute of Elec- 
trical Engineers in May :—‘“ In low-pressure systems of 2,300 


“volts or less it is nearly always possible to replace insulators and do 


other work on the Hine while it is “alive,” but at higher pressures 
this should not be allowed if there is any regard for human life.” 
There is much virtue in that “if”; but we would content ourselves 
with picturing a contrast. To-day when a fault occurs in an under- 
ground cable of insufficient violence to lift the adjacent paving 


‘stones, an electrical expert transports certain cumbrous apparatus to 


as near the locality as can be conveniently ascertained, and pro- 


‘ceeds to test out with much care and mathematics. The foreman 


ganger, the jointer, and their-myrmidons next appear and spend no 
inconsiderable amount of time, money and sweat in rooting out the 
old cable and drawing in the new. When this is done, and before 
the grumbling consumer is again given his supply, the expert again 
tests and pronounces the work good. 

That is the old picture: now for the new. A youth mounted on 
a bicycle carries with him some climbing-irons, two or three insula- 


tors attachéd to a bit of string round his neck, a small coil of wire ° 


and a few wireman’s tools. He scorches along the high road parallel 
to the main he is “testing,” dividing his attention between the 
direction of his front wheel and the condition of the overhead wire. 


- When anything suspicious arrests him he exercises his previous 


technical experience in the use of climbing irons and pliers, the 
main being in full operation at the time at not more than 2,300 
volts, and proceeds on his way rejoicing. 

Is the picture much overdrawn? And would that young man be 
called an engineer, an artisan, or—a miracle ? 


NEW PATENTS APPLIED FOR. 


Compiled expressly for this journal by W. P. THompson & Co., Electrical Patent 
Agents, 322, High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


4,166a. ‘Improvements in induction coils.’’ R. Bines. (Date applied for 
under Rule 5 of the Patents Rules, 1905, February 28th, 1905.) August 12th. 
{Complete.) 

4,167a. ‘Improvements in telephone systems.’’ R. Bixes. (Date applied 
for under Rule 5 of the Patents Rules, 1905, Webruary 28th, 1905.) August 12th. 
{Complete.) 

16,123. ‘* An improved galvanic battery.” R. J. CrowLey and F. F. Payne. 
August 8th. 

16,134. Improvements in or relating to electric furnaces.’”’ C. 
A. J. CripGe, and A. BasHrortTH. August 8th. 

16,143. ‘‘Improvements in and relating to electro-capillary recording appa- 
ratus.”’ A. ORLING and FrepERICK W. Corsy. August 8th. 

16,148. ‘Improvements in and relating to switches.”’ C. M. Hissets. 
August 8th. (Complete.) 

16,179. ‘*Improvements in or connected with electrical ignition gear for 
internal combustion engines,’’ F.R.Simms, August 8th. 

16,221. ‘‘ Improvements in or relating to the mounting of electricity con- 


ducting rails.’”’ La SocleETE ANONYME DES MANUFACTURES DES GLACES ET PRo-~” 


DUITS CHIMIQUES DE SainT-Gopain CHavny ET CrrEy. (Date applied for under 
Patents Act, 1901, October 7th,’ 1904, being date of application in France.) 
August 9th. (Complete.)> 

16,249. “Improvements in the method of constructing and laying under- 


. ground mains for the distribution of electricity.” P. N. Hooper and A. 


DuckHaM. August 10th. 

16,273. ‘* Improved means for pling conduit pipes as used in the laying 
of electric wires and for like pyrposes.”’ A. PowELL. August 10th. 

16,292. ‘Improvements inor relating to starting devices for electric motors 
and the like.” M. Kyttimann. August 10th. (Complete.) 

15,296.‘ A combitied advertisement column, fire alarm and police telephone.”’ 
C. A. ANDREASEN. August 10th. 

16,300. ‘‘ Improvements in enclosed electrical machines for effecting the 
ventilation thereof.”’ SiEMEN® Bros. & Co., (Siemens-Schuckertwerke, 
G.m.b.H. Germany). August 10th. Complete.” 

16,301. ‘Improvements in electric are lamps.’’ W. C. JoHNnson and M. P. 
THoMsSEN. August 10th. 

16,303. ‘‘Improvements in alternating-current motors.’’ THE BriTisH 
‘THomson-Hovston Co., Lerp. (The General Electric Co., United States.) 
August 10th. 

16,304. ‘“Improvéments in dynamo-electric machines.’’ THe BririsH 
‘Tuomson-Hovuston Co., Lrp. (The General Electric Co., United States.) 
August 10th. 4 

16,324, ‘““A new or improved electrically-controlled circuit-breaker.” E. 
Turner. August 11th. 

16,357. ‘Improvements in arc lamps.’’ A. BLonpDEL. August llth. (Com- 
plete.) 

16,358. ‘Improvements in or relating to the electrical operation of. type- 
setting, typewriting and like machines.”” A. pE GESLBR. August 11th. 


16,373. ‘‘ Improvements in or connected with electric switehes.’’ K.ScHMAHL, 
jun. August 11th. 

16,397. ‘* New or improved disengaging mechanism for the controlling devices 
shunt circuit arc lamps.’’ O. Errra and A. Smpter. August llth. (Com- 
plete.) 

16,398. ‘Improvements in alternating current motors.” TH Britis 
Txuomson-Hovuston Co., Lrp. (The General Electric Co., Uni States.) 
August llth. (Complete.) 

16,404. ‘‘An improved system of distributing electric power for traction 
purposes, regulated by signals and the like.”” T. H. Wright. August 12th. 


16,425. ‘* Improvements in gas and electric lamps or fittings.” G. A. WALKER. 
August 12th. 

16,434. Improvements in electric dental engines.’’ E. KLapprotu. August 
12th. -(Complete.) : 

16,435. ‘‘ Improvements relating to transmission systems for wireless tele- 
graphy.” August 12th. (Complete.) 


PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained “of Messrs. W. P. 
Txompson & Co., 822, High Holborn, W.C., and at Liverpool, price, post 
free, 9d. (in stamps). 


1904. 


APPARATUS FOR TRANSMITTING AND RECEIVING TELEGRAPHIC SIGNALS AND THE 
Armstrong & Orling. 12,372. May 3ist. 

ELectric Cocks or Time INDicaToRS AND LIKE MEcHANISM. Bowell. 12,375. 
May 3ist. 

Exectric British Thomson-Houston Co.,Ltd. (General Electric 
Co.) 12,623. June 3rd. 

DynaMo-EnrctTric MacHines. Sayers. 12,801. June 6th. 
Exectric Contact DEvIcEs oR CoLLEcToRS FoR ELEctRic TRACTION. British 
Thomson-Houston Co., Ltd... (General Electric Co.) 12,861. June 7th. 
ExLectr'caL MEAsuriInG Apparatus. British Thomson-Houston Co., Ltd., and 
Yates. 13,360. June 13th. 

Execrric Insunators. Aitken. 13,902. June 20th. 

Sincie-PuHase Evectric Motors. Punga. 14,276. June 25th. 

System oF ProtecTion FOR PARALLEL ELECTRIC FEEDERS. British Thomson- 
Houston Co., Ltd. (General Electric Co.) 15,632. July 13th. 

ExectricaL Fuse, DistR1puTION, AND Like Boxes. Veritys, Ltd. 15,646. 
July 14th. 

ALTERNATING CURRENT ELectric Motors. British Thomson-Houston Co. 
Ltd. (General Electric Co.) 16,108. July 20th. 

Contact BREAKERS FOR InDucTION Colts. Butt and Cox. 16,426. July 25th. 


TELEPHONE CENTRAL STATION Systems. Lambert. 16,601. July 27th. 


Exectrric Meters. British Thomson-Houston Co.,Ltd. (General Electric Co.) 
16,663. July 28th. 

Contact SHOES FOR ELECTRICALLY PROPELLED VEHICLES. British Thomson- 
Houston Co., Ltd. (General Electric Co.) 16,729. July 29th. 

Evecrric Conpuctors More EsPeciaALLy INTENDED FOR USE WITH EARTHED "’ 
Pires, oR Pipes FOR ProtecTInG ELEctTRIcaL ConpDucTors. Johnson. 
(Hartmann and Braun Akt.-Ges.) 16,837. July 30th. 

ELEcTRICAL DrivinG MECHANISM FOR MACHINERY IN GENERAL. Hill. 18,020. 
August 19th. 

SysTEM OF CONNECTIONS FOR THE GENERATION OF ELECTRIC OSCILLATIONS. 
Eichhorn, (Date applied for under International Convention, December 
20th, 1903.) 28,166. December 20th. | 

ELEcTRIC APPARATUS APPLICABLE FOR EXERCISING AND THERAPEUTIC PURPOSES. 
Burks. (Rohlfs, partly.) 12,949. June 8th. 

METHOD OF, AND APPARATUS FOR, OBTAINING A CONSTANT POTENTIAL CURRENT 
FROM A VARIABLE SPEED Dynamo. Loppe and Compagnie Generale 
d’Electricite de Creil. (Date applied for under International Convention, 
November 10th, 1903.) 13,016. June 8th. 

METHOD OF, AND APPARATUS FOR, OBTAINING A CONSTANT POTENTIAL CURRENT 
FROM A VARIABLE SPEED Dynamo. Loppe and Compagnie Generale 
d’Electricite de Creil. (Date applied for under International Convention, 
February 20th, 1904.) 13,017. June 8th. 

MANUFACTURE OF FILAMENTS FOR INCANDESCING ELEctRIc Lamps. Crawford. 
13,253. June llth. 

ELeEcTRIC TRANSFORMERS, REACTANGES, AND THE LIKE. British Thomson- 
Houston Co., Ltd. (General Electric Co.) 13,278. June 11th. 

MEANS FOR SUPPLYING OR CUTTING OFF CURRENT IN CONNECTION WITH SINGLE ork 
PoLyPHASE ALTERNATING CURRENT ELEcTRIC Motors. Union Elektricitiits 
Ges. (Date applied for under International Convention, June 30th, 1903.) 
13,283. June 11th. 

REGULATION OF ELECTRIC Motors. Johnson-Lundell Electric Traction Co., Ltd. 
(Lang.) 13,564. June 15th. 

Exectric Motors. Latour. 13,585. (Date applied for under International 
Convention, June 19th, 1903.) June 15th. 

MovaBLE OVERHEAD FRoGs orn SwWI1cHES FoR ELEcTRIC Ratuways AND TRAM- 
ways. Merz and Redman. 14,163. June 22nd. 

SINGLE-PHASE ALTERNATE CURRENT Motors. Crompton & Co., Ltd., and Gold- 
schmidt. 15,616. July 13th. 

INSTRUMENTS FOR DETERMINING THE Drop OF PoTENTIAL IN ELEcTRIC Trans- 
MISSION SystEMs. Allgemeine Elektricitiits-Ges. 15,701. (Date applied for 
under International Convention, July 14th). July 14th. 

Execrric Crrcurir ConTROLLERS ESPECIALLY APPLICABLE IN CONNECTION WITH 
THE GOVERNING OF Exastic Fivip TursBines. British Thomson-Houston 
Co., Ltd. (Warwick Machinery Co., Ltd., and Samuelson.)  16,40s. 
July 25th. 

SrarTING RESISTANCES FOR ELEectTRIC Motors. British Thomson-Houston Co., 
Ltd. (General Electric Co.) 16,664. July 28th. 

IncaANDESCENT Gas Arc Lamps. Bartlett. 17,361. August 9th. 

Exsctric Licut Firtincs. Marsden. 17,478. August 11th. 

Exxectric Arc Lames. Veritys, Ltd., and Worsley. 17,621. August 18th. 

TELEPHONE SWITCHBOARDS. Parsons. 17,788, August 16th. 

Means For REGULATING Evecrric Circuits, Hill. 17,764. August Mth. 

WINDING FOR MONOPHASE OR POLYPHASE ALTERNATING’ CURRENT ELECTRIC 
Macuings. Elektrizitiits Act.-Ges. vorm. Lahmeyer & Co. | 20,783. 
(Date applied for under International Convention, November 12th, 1903.) 
September 27th. 

CERTAIN Parts OF ELECTRICAL CircUIT BREAKERS AND AUTOMATIC SWITCHES. 
Electric and Ordnance Accessories Co., Ltd., and Hall. 22,100. October 14th. 

Coin CoLLecTING AND FOR TELEPHONE EXCHANGES. Stroud. 
25,950. November 29th. 

DynaMo-Etxectric GENERATORS. Allgemeine Electricitiits-Ges. 26,293. (Date 
applied for under International Convention, December 38rd, 1908.) 
December 2nd, 

Exectric TELEGRAPHY. Brown. 13,015. June 8th. 

Dynamo-ELeEctric MacuinEs. Walker. 138,051. June 9th. 

ELEctRIC INCANDESCENCE Varouk Lamps. Butler-Burke. 13,084. June 9th. 

MEANS FOR CONTROLLING THE TROLLEYS OF ELECTRICALLY-PR‘ PELLED VEHICLES. 
Little. 13,274. June 11th. 

PROTECTIVE DEVICES FOR ELECTRIC GENERATING AND DISTRIBUTION SYSTEMS AN? 
ApparAtTus. British Thomson-Houston Co., Ltd. (General Electric Co.) 
13,276. June llth. 

CasinG FoR ProtecTinG ExLecrric Leaps. Siemens Bros. & Co., Ltd., and 
Kerss. 13,370. June 13th. 

Automatic ELECTRICAL SIGNALLING APPARATUS FoR Rattways, A. H. Binycn 
and R. P. Brousson. 13,709. June 17th. . 

Execrric Feses. Pinkerton. 13,984. June 20th. 

METHOvS OF MakinG ELECTRIC ARMATURE COILS AND OTHER HOLLOW ARTICLES. 
British Thomson-Houston Co., Ltd. (General Electric Co.) 14,197. 
June 23rd. 

ON THE SuRFAcE Contact System. Rothwell. 14,79°. 

uly Ist. 

APPARATUS FOR CONTROLLING THE LiGHTING AND EXTINGUISHING oF Gas, THE 
FLow or FLuips or THE ACTUATION OF ELECTRIC SWITCHES, AND FOR 
ANALOGOUS UsEs av PREDETERMINED Times. Harris, 14,879. July 2nd. 

ELEcTRIC SwitcHEs ESPECIALLY APPLICABLE TO FLUID-PRESSURE GOVERNORS. 
pg Thomson-Houston Co., Ltd. (General Electric Co.) 15,069. 

uly 5th. 

Bixctric Controtters. British Thomson-Houston Co., Ltd. (General 
Electric Co.) 15,304. July 8th. 
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